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Gila Bend Power Project

Dear Ms. Scott:

Gila Bend Power Partners LLC. is pleased to provide 25 copies of its Application for a
Certificate of Environmental Compatibility (CEC). This CEC Application is for the Gila
Bend Power Project proposed to be located in the Town of Gila Bend, in .Maricopa
County, Arizona.

Our check for $l0,000, as required by A.R.S. § 40-36009, is enclosed.

If we can be of assistance to the Power Plant and Transmission Line Siting Committee
with respect to this Application please contact Karen Peters of Squire, Sanders &
Dempsey at (602) 528-4041 .

Very truly yours,

GILA BEND POWER PARTNERS, L.L.C.

By: Sammons Power Development, Inc., Managing Member
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Jo'M Washburn
A ì1thorized Representative

Encll 25 copies of the CEC Application
Check for $10,000
Docket Cover Sheet

RE:

5949 Shaw)' Lana. Suite 1880
Dallas. Texans 75225

(214)210.50X0 I-'ax (214) 210-5079
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INTRODUCTION

Gila Bend Power Partners L.L.C. (the "Applicant") proposes to develop, own, and
operate the Gila Bend Power Project, a nominal 845 megawatt (mW) natural gas-fired, combined
cycle power plant (the "Proj et") to be located in a recently-annexed portion of the town of Gila
Bend, in Maricopa County, Arizona. The Applicant requests a Certificate of Environmental
Compatibility ("CEC") in order to proceed with the Project.

The Project will be operated as a "merchant" power plant. As such, it will sell power on
the wholesale electricity market, and customers will purchase the power on a voluntary,
wholesale basis. All economic costs of the Project will be home by Gila Bend Power Partners
L.L.C.

The Project will be fueled by natural gas transported to the plant site by an El Paso
Natural Gas Company pipeline. The proposed facility will consist of the power plant and onsite
supporting infrastructure, including a control/administration building, water treatment and
handling facilities, cooling towers and a switchyard. The source of water for the proposed
facility will be local groundwater. The groundwater wells are located on the Applicant's
property.

Figures 1 and 2 show the site layout for the Project. Topographic maps showing the site
location are provided in Exhibit A. An artist's rendering and a photosimulation of the Project are
provided in Exhibit G.

This application includes evaluations of relevant environmental matters associated with
the Project and outlines potential impacts and mitigation measures associated with the Project.
Environmental studies are provided in Exhibits B through I. These studies include a Prevention
of Significant Deterioration and Title V Air Permit Application and associated analyses,
Groundwater Assessment, Wetlands and Waters Assessment, Biological Resource studies
including a Pygmy Owl Survey, Noise Assessment, Cultural Resource Assessment, Scenic Area
Assessment and Land Use Evaluation. These evaluations conclude that no significant
environmental impacts will result from the Project.

Interconnection with the Western States Coordinating Council transmission grid will be
completed by a regional utility company and is not requested by the Applicant in this filing.

The proposed Project will not cause any significant direct, indirect, or cumulative adverse
effects on land use, cultural resources, visual resources, wilderness areas, biological resources
including special interest wildlife or plant species, socioeconomics, air quality, groundwater or
surface water quality, or noise levels.

In addition to providing a safe, reliable, and clean source of electricity, the Project will
provide a short tern economic benefit derived from the construction workforce. There will be a
continuing benefit from the creation of approximately thirty full-time jobs. The Project also will
provide significant increases in contributions to the tax base, a significant portion of which can
be used for area education and school improvements.

Gila Bend Power Partners LLC
Application for Certificate of Environmental Compatibility
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APPLICATION FOR A
CERTIFICATE OF ENVIRONMENTAL COMPATIBILITY

1. Name and Address of the Applicant:

Name:
Address:

Gila Bend Power Partners L.L.C.
5949 Sherry Lane, Suite 1880 Dallas, TX 75225

2. Name, Address, and Telephone Number of a Representative of the Applicant:

Name :

Address :
Phone:
Fax :
E-mail:

Mr. Robert C. Walther, President
Industrial Power Technology
2227 Capricorn Way, Suite 101 Santa Rosa, CA 95407
(707) 528-8900
(707)528-8901
rcwa1ther@aoLcom

3. State Each Date on which Applicant has Filed a Ten-Year Plan :

Legislation enacted in 1998 (Laws 1998, Ch. 209, § 27) eliminated the requirement of a
10-year plan for contemplated construction of generating facilities.

4. Description of the Proposed Facilities :

4.a.i. Type of Generating Facilities :
3

The Gila Bend Power Project (the "Project") is a natural gas-fired, combined-
cycle electric generating plant. The Project will use three advanced-
technology, high-efficiency combustion gas turbines (CGTs) in a combined
cycle design producing a nominal 845 mW. The Project incorporates the CGT
generator sets with three heat recovery steam generators (HRS Gs) and a single
steam turbine generator (STG) deriving from a single steam header manifold
from the three HRS Gs. The steam output will be augmented by duct burners.
The Project design will include power islands, a switchyard, control and
administrative buildings, water-cooled condensers with mechanical draft
cooling towers, storage tanks, and other ancillary facilities.

A preliminary project configuration depicting the location of the Project site,
access roads, and associated evaporation and storm water ponds is included as
Figure l. The supporting infrastructure includes vehicular access, water supply
system, natural gas supply lines, intra-plant transmission, and a switchyard.
Access to the Project site will be from the east utilizing an access road
extending from Watermelon Road at the intersection of Citrus Valley Road,
across the Applicant's property.

Application for Certification of
Environmental Compatibility

Gila Bend Power Project

96682 v-5
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The combustion turbines use state-of-the-art technology to bum clean natural
gas efficiently with reduced nitrogen oxide emissions relative to other
generation options. Emissions control technologies will be used to ensure
compliance with air quality regulations. The Project will meet and in most
cases exceed EPA standards for emissions.

4.a.ii. Number and Size of Proposed Units :

The Project will be nominally rated at 845 mW, using three combustion
turbines and one steam turbine. The Project's major components are shown on
Figure 2 and include the following:

•

a

•

•

•

•

•

•

•

•

site improvements, foundations, buildings, and structures
three evaporative inlet air coolers
three natural gas-tired combustion turbine electric generators (nominal
170 mW) with dry low nitrogen oxide combustors
three heat recovery steam generators with duct burners
three selective catalytic reduction units
three approximately 165-foot-tall exhaust stacks
one condensing steam turbine electric generator (nominal 335 mW)
one water-cooled condenser
two 12-cell mechanical draft-cooling towers
water handling and wastewater treatment facilities
natural gas handling system with compression
switchyard and interconnection facilities
automated instrumentation and control systems
emergency diesel-fueled Firewater pump eNgine
emergency diesel-fueled electric generator

The following is a brief description of the Project's cycle and related systems.
A process flow diagram is provided as Figure 3, a depiction of a combined
cycle plant configuration is provided as Figure 4.

Combustion Turbine Generator (CTG)

The combustion turbine converts the thermal energy produced by the
combustion of natural gas into mechanical energy which in tum drives the
generator and combustion turbine compressor. Air is compressed in the
combustion turbine and then combined with natural gas. This air-fuel mixture
is then burned in the turbine combustors. The hot gases from the combustion
process are expanded through a turbine, which in tum spins an electric
generator to produce electricity. Exhaust gas from the combustion turbine
generators is then routed through ducting to an HRSG, which is a boiler
designed to recover the heat from the exhaust gas and use this heat to generate
steam. The HRSG substantially removes the remaining heat in the gas and
exhausts the residual through a stack. The HRSG will have duct burners
installed to augment steam production. Each exhaust stack will contain



continuous emission monitors (CEM) to ensure that air emission standards are
not exceeded.

Auxiliary systems required for combustion turbine operation include inlet air
filters, inlet air evaporative coolers, oil lubrication and cooling systems, fuel
gas delivery, pre-heat and ignition system, fire protection, sound reduction
equipment, and instrumentation/control devices.

Heat Recovery Steam Generator (HRSG)

The HRSG transfers heat from combustion turbine exhaust gases to feedwater
to produce steam for the steam turbine operation. The HRSG is designed and
constructed to operate at the maximum exhaust gas How and temperature
ranges of the combustion turbine. The HRSG also is designed for outdoor
installation.

The HRSG consists of a condensate pre-heater, a low-pressure section, an
intermediate pressure section, and a high-pressure steam section. The HRSG
utilizes the exhaust heat from the combustion turbines, which may be
augmented by duct burners for additional capacity, to preheat the feedwater,
which then passes through the pressure sections of the HRSG until the steam
reaches the required temperature (i.e., l,050°F) and pressure (i.e., 1,800 psig)
for use in the steam turbine. The conditioned steam is then piped via a steam
manifold and header to the STG to generate additional electricity.

Steam Turbine Generator (STG)

The final step in the combined cycle process uses a STG to produce electricity.
High pressure steam from the three HRS Gs is piped to the STG. The steam
turns the turbine blades attached to a shaft. The shaft is attached to an electrical
generator. The STG will generate approximately 335 mW.

The steam turbine package includes a lube oil system, gland condenser,
automatic sealing system, and supervisory control panel. The turbine lube oil
and generator are cooled via the plant's closed cooling water system.

Air Pollution Control System

The use of pipeline quality natural gas and good combustion practices will
minimize nitrogen oxides (NOt), sulfur dioxide, particulate matter emissions,
and volatile organic compound emissions. The emissions of NOt will be
further reduced by the installation of a state-of-the-art Selective Catalytic
Reduction (SCR) system, utilizing aqueous ammonia for catalytic reaction, in
the exhaust stream. The project will meet or exceed all applicable air
emissions requirements. A more detailed discussion of emission control
equipment and emission rates is contained in Exhibit B-l .



Water Handling and Treatment Facilities

The major on-site water handling and treatMent facilities include the steam
system, feedwater and condensate systems, circulating water system, service
water system, fire protection, make-up water treatment system, and wastewater
treatment system.

The wastewater sources include the water pretreatment wastes, De-mineralized
regeneration wastes, HRSG slowdown, and cooling tower slowdown. Storm
water, consisting of roof and floor drains and rainfall runoff] will be sent to an
on-site retention basin. Potential contaminant run-off streams will be routed to
an oiVwater separator before being sent to wastewater evaporation ponds. The
water treatment system may include filtration, reverse osmosis (RO), and
demineralization units, depending on the quality of available water. The reject
stream from the RO and other treatment units will be forwarded to on-site
wastewater evaporation ponds.

Fuel System

The purpose of the natural gas fuel system is to transfer, meter, filter, and
regulate pressure of the natural gas main interconnection to the combustion
turbine combustors. Natural gas (pipeline quality, low sulfur) will be obtained
from a new natural gas main at the Project boundary. The gas will be piped
underground from the Project boundary, where it will be metered, to the
combustion turbine area and split to the individual combustion turbine fuel gas
sleds.

1

The natural gas system includes compression facilities and conditioning
equipment to ensure that the gas delivered to the combustion turbines and the
auxiliary boiler meets the CTG manufacturer's specifications concerning
minimum pressures, temperatures, maximum particulate levels and entrained
liquid content. Entrained particles must be kept to a minimum to prevent
erosion and plugging of fuel system nozzles and sticking or jamming of control
equipment.

Instrumentation and Control System

The Project will use a digital process control system suitable for use in power
plants. The control interface will be located in a control/administration
building on the site. The system will be a programmable control system
designed to achieve maximum availability and reliability with the least staffing
requirements.



Switenyard andEleetrieal Interconnection

The generator of each combustion turbine set is connected to the high-voltage
switchyard via the generator leads and the generator step-up transformer. Unit
breakers will be provided in the switchyard to connect each unit to the grid.

Auxiliary power for the generating units will be tapped from the generator
leads of the combustion turbines. These taps supply power to the switchgear
via the unit auxiliary transformer. A generator breaker will be provided
between each generator and the tap to allow the grid to supply auxiliary power
to the plant via the generator step-up transformers when the combustion
turbines are not operating. The generator breaker will be used to synchronize
the CTG to the grid. The plant auxiliary switchgear will be arranged so that all
plant auxiliaries can be supplied from any CTG.

The STG also will be provided with a generator breaker, which will be used to
synchronize the STG to the grid, but has no tap on the generator leads.

The switchyard is expected to be a conventional open-air, breaker and one-half
bus design consisting of high-voltage power circuit breakers, disconnect
switches, grounding switches, potential transformers, surge arresters,
substation steel structures, and protective relaying equipment.

Site Improvements

Access to the Project's 120 contiguous acres will be west from Citrus Valley
Road, across Applicant-owned property via a New access road. The necessary
on-site roads and parking will be provided to permit normal operations,
maintenance, equipment overhauls and delivery of bulk materials. The site area
will be graded to route storm water to an on-site retention basin. Site security
and lighting will be provided as necessary.

On-site bulk storage of critical materials will be provided to penni continued
operation during certain component or system maintenance operations or
material supply interruptions. Bulk storage of acid and caustic for cycle make-
up, water system regeneration and waste neutralization will be provided in the
Project design. Sufficient aqueous ammonia for SCR use will be stored onsite
in pressurized bulk storage tanks.



Table I
NATURAL GAS ANALYSIS

COMPONENT
NORMALIZED PERCENT

Carbon Dioxide 0.78
Nitrogen 1.33
Methane 96.08
Ethane 1.49
Propane 0.21
Isa. Butane 0.03
Normal Butane 0.03
Isa. Pentane 0.01
Normal Pentane 0.01
Hexane & Heavier 0.03
Gallons Per Minute 0.776
BTU (standard cubic feet) 1,020
Specific Gravity 0.587
Source:

Casa Grande Compressor Station Gravitometer Analysis I.D. 05227,
E1 Paso Natural Gas, June 1998 to June 1999 (armual average).

TIME PERIOD FUEL CONSUMPTION

Daily 152 MM cu.ft.
Monthly 4,605 MM cu.ft.
Annually 55,250 MM cu.ft.

4.a.iii. The Source and Type of Fuel to be Used:

The Project will use natural gas provided to the plant Hom an existing El Paso
Natural  Gas pipel ine approximately 24 miles northeast of the si te. A typical
analysis of the natural gas that will be used is outlined on Table I.

4.a.iv. Amount of Fuel to be Utilized:

The Project would use the following maximum fuel quantities :

Fuel  use var i es  w i th ambient a i r  tempera ture ,  actua l  number of  hours  of
combustion turbine operation, and start-up/shut-down conditions. The above is
based on 73 degrees Fahrenheit, and 100% percent availability/capacity factor.
The depicted iiuel use would result from the maximum permitted operation of
all CGT generating components and may not depict the actual operations of the
plant.



4.a.v. Type of Cooling to be Utilized and the Source of any Water to be Utilized:

Typeof Cooling

The Project will use evaporative or wet cooling for both the combustion
turbine inlets and for circulating cooling water in the cooling towers.

Source of Water

Cooling water required for the Project would be obtained from a system of up
to five groundwater supply wells. The Project would achieve a high degree of
water conservation through a waste minimization matrix system. This process
utilizes each water stream for its best possible use. This includes maximizing
the number of cooling cycles and providing internal recycling that reduces
discharge and water consumption. Supply water will be pretreated as necessary
to maximize the cycles of concentration in the cooling tower.

The discharge from the process is primarily cooling tower slowdown, which is
sent to wastewater evaporation ponds totaling approximately 87 acres.

4.a.vi. Proposed Height and Number of Stacks:

The Project would have three stacks each approximately 165 feet high, one for
each 170 mW unit, Md an approximately 95 foot high stack for the auxiliary
boiler.

4.a.vii. Construction, Startup, and Operation Dates"

The anticipated schedule for the Project is to complete construction and
commence commercial operation in the second quarter of 2003. In order to
meet this schedule, construction would have to commence in the second
quarter of 2001 .

Project Construction

A primary contractor will be selected to perform the engineering, procurement,
and construction for the Project. The actual construction in the field should be
completed in 16 to 18 months. During this period, the construction work force
will peak at approximately 300 to 400 personnel on-site. An area adjacent to
the plant will be used temporarily for construction parking, work trailers,
storage, and laydown areas. Water and electrical power facilities are available
at the site for use during construction.

Project Operation

The proposed design of the plant allows for base load, part load, and peak load
operations. The level of output of the Project will be determined by market
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factors, such as the growth in energy demands and daily wholesale energy
prices. The Project is designed for base load combined cycle operation. The
combustion turbines can be fired in 10 to 15 minutes and reach full load output
in four hours or less, depending on the ambient condition of the steam plant.
The Project also can perform over a range of power output from approximately
150 to approximately 845 mW depending on the ambient temperature
conditions and mode of operation. As ambient temperatures increase,
evaporative coolers will be turned on to drop the air inlet temperatures close to
the wet bulb temperature to maximize plant output.

The Project will include advanced control systems to monitor and control all of
the plant operation systems. Approximately 35 full-time staff will perform
routine operation and maintenance functions. In addition, the plant can be
remotely monitored and dispatched. Some functions, including major turbine
and generator maintenance, will be outsourced to other vendors.

4.a.viii. The Estimated Costs of the Proposed Facilities and Site:

The cost of the Project, including transmission interconnects, pipelines, and
related facilities, is estimated to be in excess of $365 million.

4.a.ix. Legal Description of the Proposed Site:

The Project will occupy the southwest quarter of Section 19, Township 5
South, Range 5 West in the Town of Gila Bend, Maricopa County, Arizona,
Gila and Salt River Base and Meridian.

a

4.b. Description of the proposed transmission line:

Interconnection into the Western States Coordinating Council transmission
grid will be completed by a regional utility company and is not requested by
the Applicant in this filing. The regional utility (or utilities) will apply for a
separate Certificate of Environmental Compatibility to describe and penni the
interconnecting transmission lines. This regional utility company will provide
the new 500 kV transmission line to connect the Project's open-air switchyard
to the grid of the new Hassayampa switchyard. The anticipated location for a
new transmission line would be approximately 44 miles long, proceeding east
along Watermelon Road to intersect the existing Bureau of Land Management
("BLM") designated utility condor, then north to a point at the Kyrene Line
where it will tum east paralleling the Kyrene Line to the Hassayampa
Switchyard.

5. Areas of Jurisdiction

A11 components of the Proj act will be located within the Town of Gila Bend in Maricopa
County. The site is located within a rural zoning district which may include farm and
non-farm residential uses, public/quasi-public land uses, recreation, commercial, utilities



and educational facilities. The power generation facility will require a conditional use
permit within this zoning district. The Applicant is currently working with the Town to
obtain a Conditional Use Permit that will govern the Project (see Exhibit J-2). Based
upon discussions with the Town, the Applicant anticipates that the Conditional Use
Permit process will be initiated within the next 60 days.

6. Environmental Studies

The Applicant has engaged the services of a number of consultants to perform
environmental studies for the Project. Results of the studies are presented in Exhibits B
through I of this application and are summarized below. Environmental studies for the
transmission line will be prepared by a regional utility that will file a separate Certificate
of Environmental Compatibility application with the Power Plant and Transmission Line
Siting Committee.

Air Quality Analyses

Malcolm Pirie, Inc. ("MPI") has prepared a Clean Air Act Title V and Prevention of
Significant Deterioration ("PSD") Air Permit Application on behalf of the Applicant
that details the air quality analyses performed to demonstrate the Project's compliance
with federal, state, and county air quality requirements. The Air Permit Application was
submitted to Maricopa County on March 31, 2000 and is attached to this Application as
Exhibit B-14

The Project is classified as a new major source within the meaning of Maricopa County
Air Pollution Control Regulations. The location of the Project in an attainment area
requires that the Project demonstrate compliance with PSD rules. These rules require all
PSD-regulated pollutants emitted by the proposed facility to be compared to the PSD
significant emission levels in order to determine the applicability of PSD review. PSD
requires Best Available Control Technology ("BACT") PSD for all conventional
pollutants exceeding the significant emission levels. The Air Permit Application
includes a BACT analysis and an ambient air quality analysis ("AAQA"). The AAQA
calculates the maximum predicted impacts from emissions of nitrogen oxides (NOX),
carbon monoxide (CO), sulfur dioxide (SO2) and particulate matter with a diameter less
than or equal to ten microns (PM10) from the Project and demonstrates that the Proj et
will comply with all applicable air quality standards. The BACT analysis identifies and
evaluates available control technologies and demonstrates that the proposed pollution
controls meet or exceed BACT criteria. Due to the distance of the Project from the
nearest Class I area (Superstitions Wilderness Area), the Project is not expected to have
any adverse impacts on Class I air quality values such as visibility.

9



Groundwater Assessment

Hargis + Associates, Inc. ("Haggis") conducted a Groundwater Assessment on behalf of
the Applicant that calculates the impact of proposed groundwater withdrawal for the
Project on the existing groundwater reservoir in the area surrounding the Project. The
Groundwater Assessment is attached to this Application as Exhibit B-2. As stated
above, the estimated water demand for the Project is 10,000 acre-feet per year
("AF/yr"). All of the Project's water demand will be met by groundwater pumped from
wells at the site. The Groundwater Assessment considers regional geology and
hydrogeology as well as water levels and groundwater quality. Existing wells also are
inventoried. The Project is located in an area previously in agricultural production that
also was reliant on groundwater pumping. Major flooding in 1993 curtailed agricultural
use and associated groundwater pumping in much of the area. The Groundwater
Assessment indicates that water levels in the area have risen since the 1970s, and that
groundwater is of poor quality for domestic and most agricultural uses.

Harris developed a conceptual hydrogeologic model for the region and simulated
groundwater pumping for the Project under various scenarios. The Groundwater
Assessment concludes that even under the most conservative, "worst-case" pumping
scenario, groundwater withdrawals for the Project will not create excessive additional
drawdown at or near the study area boundaries. The more likely scenarios modeled
indicate a reasonably low level of drawdown over the 50-year useful life of the Project.

Wetlands and Waters Assessment

MPI conducted a wetlands and waters assessment to evaluate the extent and
approximate boundaries of any wetlands and waters of the United States on the Project
site. The assessment is attached to this Application as Exhibit B-3. Wetlands and
waters were identified using the methods described in the U.S. Army Corps of
Engineers Wetlands Delineation Manual (1987). The assessment identified no wetlands
at the Project site, but did identify approximately 5.20 acres ofjurisdictional ephemeral
washes. The Applicant expects that a Clean Water Act Section 404 permit and Section
401 certification will be required prior to beginning construction activities in these
arroyos on the site.

Storm Water and Industrial Wastewater Evaluation

MPI evaluated the location of the Project facilities with relation to the boundaries of the
100-year floodplain to determine the applicability of National Pollutant Discharge
Elimination System ("NPDES") permit requirements. The evaluation is attached to this
Application as Exhibit B-4. A NPDES multi-sector storm water permit will be required
for construction of the Project, but not for the Project's operations. No NPDES permit
will be required for the planned industrial wastewater evaporation ponds. The Applicant
has sought written confirmation of NPDES no applicability for the industrial
wastewater evaporation ponds &om United States EPA Region IX.

-10-



Aquifer Protection Permit

The Applicant plans to utilize both stormwater and industrial wastewater evaporation
ponds for the Project, as depicted on Figure 1. An Arizona Aquifer Protection Permit
("APP") from the Arizona Department of Environmental Quality ("ADEQ") will be
required for this aspect of the Project. The Applicant has consulted with ADEQ
regarding the necessary engineering work for the proposed evaporation ponds and plans
to submit its APP application within the next 60 days.

Biological Wealth/Rare and Endangered Species

MPI prepared an assessment of the potential impacts of the Project on endangered and
threatened species, based upon correspondence with state and federal wildlife agencies
and on-site field surveys (See Exhibit C). Suitable habitat for endangered or threatened
species is not present at the Project site, with the possible exception of the Cactus
Fenuginous Pygmy Owl. No designated or critical habitat for endangered or threatened
species occurs in the area. A survey for the Cactus Fenuginous Pygmy Owl was
conducted which indicated that the owls do not utilize the site. Potential impacts on
migration habitat for the Southwestern Willow Flycatcher will be minimized by
relocation of a wash and associated riparian vegetation on the site.

Biological Resources

MPI prepared an inventory of plant and animal life at or near the Project Site by
conducting on-site field surveys and consulting other references. A listing is set forth in
Exhibit D to this Application. Impacts to wildlife populations in the Project area are
expected to be minimal. In addition, construction will not impact unique vegetation and
wildlife corridors will not be affected.

Scenic Areas

MPI prepared an assessment of the inherent aesthetics of the landscape, the public value
of viewing the landscape, and sensitivity to visual effects of the Project, which is
attached as Exhibit E-1 to this Application. The overall scenic quality of the Project
area is characterized as no distinctive. The closest population center is approximately
five miles southeast of the Project area, at the town center of Gila Bend. Planned land
use to the south of the Project site includes a solid waste landfill and no nearby
residential or commercial development is expected in the foreseeable future. Therefore,
visual impacts are expected to be minimal. An artist's rendering of the Project and
photosimulation of the Proj et are provided as Exhibits G-1 and G-2, respectively.

Cultural Resources

An assessment of cultural resources in the Project area was prepared by Archaeological
Consulting Services, Ltd. and is attached to this Application as Exhibit E-2. Prior
research and maps for the area were reviewed, which indicate that there is little potential

11



dirt construction of the Project will disturb significant prehistoric archaeological sites.
Some potential for discovery of historic resources exists. The assessment recommends a
survey of the area to confirm and protect any significant remains. The Applicant intends
to complete such a survey in conjunction with preconstruction activities.

Land Use Evaluation

A study of existing and planned land uses in the vicinity of the Project was prepared by
Environmental Planning Group (EPG). The study is attached to this Application as
Exhibit H. EPG reviewed maps, aerial photographs and plan documents and conducted
field reconnaissance in preparation of the land use study. Generally, the Project site and
vicinity is a combination of undeveloped desert and inactive farmland. The Project does
not conflict with existing or future land uses.

Noise Impact Study

Industrial Power Technology ("]PT") analyzed potential noise emissions from
operations at the Project, using data derived from existing combined-cycle generation
plants using similar or identical equipment and layout. This report is attached to this
Application as Exhibit I. IT calculated the attenuation of sound between the Project
and the closest residential receptor and concluded that during full load operation, no
noise impacts could be discerned by the nearest receptor. In addition, no interference
with cornmlmication signals will be caused by the Project.

Conclusion and Recommendation
a

The studies performed indicate that the Project will have minimal adverse impacts to land use,
wildlife and plant life including endangered or threatened species, recreation, visual resources, water
resources, cultural resources, air quality, water and groundwater quality, noise levels, and the total
environment of the area. The Project will have a beneficial economic impact in the Town of Gila
Bend in terms of increased tax base and employment. The Proj et also will contribute to an increased
dependable supply of electric power in Arizona and southwester region. The Applicant chose the
Project site considering all of these factors and believes that the Project is environmentally
compatible.



The Applicant therefore respectfully requests the Committee to issue its Certificate of
Environmental Compatibility for the Project at the proposed site.

GILA BEND POWER PARTNERS, L.L.c.

By: Summons Power Development, Inc., Managing Member

By:
o

Jol t Washburn
Authorized Representative

Arizona Corporation Commission, this
ORIGINAL and 25 copies of the foregoing hand delivered and filed with the Director of Utilities,

day of <= 2000.

Application for Certification of
Environmental Compatibility

Gila Bend Power Project
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FIGURE 1

PRELIMINARY PROJECT CONFIGURATION



FIGURE 2

PRELIMINARY SITE LAYOUT
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FIGURE 3

PROCESS FLOW DIAGRAM
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FIGURE 4

COMBINED CYCLE PLANT CONFIGURATION
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TRANSMISSION LINE SITING C0MMITTEE
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In the matter of the Application of Gila Bend Power
Partners, L.L.C., or their assignee(s), in
conformance with the requirements of Arizona
Revised Statutes 40-360.01 et seq., for a Certificate
of Environmental Compatibility authorizing
construction of a natural gas-fired, combined cycle
generating plant, switchyard, and related facilities in
the Town of Gila Bend, Maricopa County, Arizona
located in the southwest quarter of Section 19,
Township 5 South, Range 5 West, Gila and Salt
River Base and Meridian.

)
)
)
)
)
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)
)
)
)
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L-00000 V-D0'0106

APPLICATION FOR A CERTIFICATE OF ENVIRONMENTAL COMPATIBILITY



EXHIBIT A-1

PLANT SITE AND ADJACENT AREA - 20 MILES
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EXHIBIT B-1

TITLE v AND PSD AIR QUALITY PERMIT APPLICATION



Air Quality
Permit Application

Gila Bend Power Generation Station

March, 2000



GILA BEND POWER GENERATION STATION
AIR QUALITY PERMIT APPLICATION

TABLE OF CONTENTS

Page

EXECUTIVE SUIWMARY

STANDARD PERMIT APPLICATION FORM

EMISSION SOURCES FORMS

DESCRIPTION OF FACILITY AND PROCESSES .. 1-1

DESCRIPTIONOF PRODUCTS.. .2-1

DESCRIPTION OF ALTERNATE OPERATING SCENARIOS 1 .3-1

DESCRIPTION OF ALTERNATE OPERATING SCENARIO PRODUCTS .1 4-1

PROCESS FLOW DIAGRAM.. .5-1

MATERIAL BALANCES 1 .6-1

EMISSIONS-RELATED INFORMATION on .7-1

DESCRIPTION OF APPLICABLE REQUIREMENTS .

VOLUNTARILY ACCEPTED LIMITS PURSUANT TO RULE 220 .

.8-1

.9-1

10. ADDITIONAL INFORMATION PURSUANT TO RULE 220 . .10-1

11. DESCRIPTION OF PROCESSES AND CONTROL EQUIPMENT .. .11-1

12. STACK INFORMATION . .12-1

13. SITE DIAGRAM . .13-1

14. AIR POLLUTION CONTROL INFORMATION . .14-1

15. EQUTPMENT MANUFACTURERS INFORMATION .-

COMPLIANCE PLAN

.15-1

16. .16-1

17. COMPLIANCE CERTIFICATION . .17-1

4.

7.

6.

5.

2.

9.

Gila Bend Power Generation Station
March, 2000

8.

3.

1.

Air Quality Permit Application
i



GILA BEND POWER GENERATION STATION
Am QUALITY PERMIT APPLICATION

TABLE OF CONTENTS
(Continued)

Page

18. NEW MAJOR SOURCE INFORMATION (RULE 240) .. .18-1

19. EMISSIONS CALCULATIONS 14 .19-1

20. ADDITIONAL REQUIREMENTS .. .20-1

LIST OF TABLES

Table
No. Description

Following
Page

7-1
8-1
11-1
11-2
12-1
14-1
16-1

Emission Source Summary..
Regulatory Applicability Analysis Summary..
Summary of Energy Production Design Criteria...
Process and Control Equipment ..
Stack Information .
Air Pollution Control Information..
Compliance Status Summary...

.7-1

.8-1
.11-1
.11-3
,12-1
.14-1
.16-1

LIST OF FIGURES

Figure
No. Description

Following
Page

1-1
1-2
5-1

Facility Location..
Site Plan
Process Flow Diagram..

.1-1

.1-1
....5-1

LIST OF REFERENCES

Reference Description

1

2

3

4

5

Maricopa County Permit Application Filing Instructions - Appendix B
List of Insignificant Activities
Phase II Permit Application and Certificate of Representation
Emission Rate Calculations
BACT Analysis

Gila Bend Power Generation Station
March, 2000

Air Quality Permit Application
ii



I'll

GILA BEND POWER GENERATION STATION
AIR QUALITY PERMIT APPLICATION

LIST OF REFERENCES
(Continued)

Reference Description

6

7

8

PSD Modeling Protocol
Ambient Air Quality Analysis
Completeness Determination Checldist

Air Quality Permit ApplicationGila Bend Power Generation Station
March, 2000 iii



EXECUTIVE SUMMARY

This document comprises the Clean Air Act Title V and PSD Air Quality Permit

Application ("Application"), as required by Maricopa County Air Pollution Control

Regulations ("County Rules"), Rules 200, 210, and 240. This Application was prepared by

Malcolm Pirnie, Inc. ("MPI") on behalf of Power Development Enterprises, Inc. ("PDEI")

for the construction and operation of the Gila Bend Power Generation Station ("Facility").

PDEI is proposing to construct a nominal 750-megawatt combined-cycle electric

power generation plant in Maricopa County. The Facility will be located approximately 70

miles southwest of Phoenix in the Town of Gila Bend, Arizona. The Facility's address is

35400 West Sisson Road, Gila Bend, Arizona 85337. The Facility will be located in an

attainment area for all criteria pollutants and will be subject to the Title V and PSD

regulations.

The Facility will consist of three combined-cycle combustion turbine generators

("CTGs"), three heat recovery steam generators ("HRSG"), one steam turbine, one natural

gas-fired auxiliary boiler, one emergency diesel generator, one diesel fire pump, cooling

towers, and ancillary equipment. The CTGs will be fired exclusively with natural gas.

This Application identifies, describes, and quantities the regulated emission sources,

including air pollution control devices. In addition, the Application references information

used to determine regulatory applicability and the Facility's compliance status with the

federal, state, and County requirements. The construction and operations at the Facility will

comply with the applicable federal, state, and County regulations.

This Application is organized to correspond to the order in which the information

requested in Appendix B (Standard Permit Application Form and Filing Instructions) of the

County Rules is listed. A copy of the County's Appendix B is also included in Reference

l of this Application.

Gila Bend Power Generation Station

March, 2000
Air Quality Permit Application

ES-1



II

MARICOPA COUNTY
ENVIRONMENTAL SERVICES DEPARTMENT
DIVISION OF AIR POLLUTION CONTROL

1001 n. Central Ave., Ste 201
Phoenix, AZ 85004

(602) 506~6010

STANDARD PERMIT APPLICATION FORM Internet Copy
(As requond by AR.S. §49-480, Ind Chapter 3, Amide 3, Arizona Aamir-suauve Code)

1 . Permit to be I$$lJ€d to: (Business license name of organization that is to receive permit)

Power Development Enterprises, Inc.

Mailing Address: 5949 Sherry Lane, Suite 1880

City: Dallas

Plant Name (if different from item #1 above):

Name (or names) of Owner or Operator: Power Development Enterprises, Inc.

(214) 210-5080

State: Tx ZIP: 75225

Gila Bend Power Generation Station

Phone:

Name of Owner's Agent: Not Applicable

Phone:

Plant/Site Manager or Contact Person: Robert c. Walther

Phone: (707) 528-8900

Proposed Equipment/Plant Location Address: 35400 West Sisson Road

City: Gila Bend County: MARlCOPA ZIP: 85337

Indian Reservation (if applicable): Not Applicable

Section/Township/Range: Section 19 / Township 5S/ Range 5W

Latitude: 32° ss-30 " Longitude: 112° 49- 15-~ Elevation: 678 ft.

General Nature of Business: Electric Power Generation

O \naividual Owner E Partnership

Standard Industrial Classification Code

Type of Organization: [Zi Corporation

[I Government Entity (Government Facility Code:

[1 Other:
)

10.

v No

11.

12.

Permit Application Basis: 121 New Source D Revision [3 Renewal of Existing Permit

El Portable Source D General Permit (Check all that apply)

For renewal or modification, include existing permit number:

Date of Commencement of Construction or Modification: January, 2o01

Is any of the equipment to be leased to another individual or entity? \;-lYes

Signature of Responsible Official of Organization \ Pi. a CQ - ¥

Official Title of Signer: ?v~~.sl é9--*

Typed or Printed Name of Signer: Robert A, lnnamorati

Date: 3- ° Lu  - ° ° Phone Number: (214) 210-5080

Aoea/oAono0b Maricopa County Appends<B 10/28/93 Page 1 do

8.

6.

7.

5.

4.

2.

3.

B-7
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1.0 DESCRIPTION OF FACILITY AND PROCESSES

1.1 Site Location

The Facil ity wil l  be located approximately 70 miles southwest of Phoenix in the

Town of Gila Bend, Arizona. The general coordinates of the site are 32° 58' 30" N latitude

and 112° 49' 15" W longitude. The site is located north of lnterstate 8 and just south of West

Sisson Road. The Facility's address will be 35400 West Sisson Road, Gila Bend, Arizona

85337. A facility location map and site plan is shown in figure ,1-1 and 1-2, respectively.

1.2 Physical Description

The Facility will be situated on a 40-acre portion of Section 19 in Township 5 South,

Range 5 West of the Gila and Salt River Base and Meridian, Maricopa County, Arizona.

The proposed site is located in a sparsely populated region in Gila Bend, Arizona. A dirt

road borders the site property to the west. Native desert borders the property to the south and

east. Fallow agricultural land, including a former cotton gin and landing strip, borders the

property to the north. Entrance to the site is from the bordering dirt road. The property

across the dirt road is native desert.  The land to the north of the property consists of

abandoned agricultural property. These former cotton fields are now overgrown with Salt

Cedars. Native desert borders the subj et property to the south and east.

1.3 Employment

Total employment at the Facil ity wil l  vary during operations, but is estimated to

range between approximately 25 to 35 employees. The Facil ity is expected to operate 24

hours per day and seven days per week. The facility entrance will be attended at all times.

Gila Bend Power Generation Station
March, 2000 1-1 Air Quality Permit Application
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1.4 Product/Process Description

•

•

•

•

•

•

The following are the major processes and equipment associated with the operation

of the Facility:

Natural gas-fired combustion turbine generators (3)

Heat recovery steam generators (3)

Steam turbine (1)

Natural gas-fired auxiliary boiler (1)

Emergency diesel generator (1)

Diesel tire pump (1)

Cooling towers (3)•

Gila Bend Power Generation Station
March, 2000 1 -2 Air Quality Permit Application



2.0 DESCRIPTION OF PRODUCTS

The Facility will not conduct any on-site manufacturing and/or production activities.

The Facility will only generate electric power for sale to energy markets.

Gila Bend Power Generation Station
March, 2000 2-1 Air Quality Permit Application



3.0 DESCRIPTION OF ALTERNATE OPERATING SCENARIOS

There are no alternative operating scenarios planned for the Facility. The Facility

may operate the CTGs simultaneously or individually, as necessary, for a maximum of 8,760

hours per year for each CTG.

Gila Bend Power Generation Station
March, 2000 3-1 Air Quality Permit Application



4.0 DESCRIPTION OF ALTERNATIVE OPERATING SCENARIO
PRODUCTS

Because the Facility will not conduct any on-site manufacturing and/or production

activities, there are no alternative operating scenario products.

GilaBendPower Generation Station
March, 2000 4-1 Air Quality Permit Application



5.0 PROCESS FLOW DIAGRAM

The Facility will consist of three natural gas-fired combined cycle combustion turbine

generators (CTGs), three heat recovery steam generators (HRSG), one steam turbine, one

natural gas-fired auxiliary boiler, one emergency diesel generator, one diesel fire pump, and

cooling towers. In addition to the combustion turbines and engines, the Facility will include

a balance of plant equipment and systems such as natural gas metering systems, natural gas

handling systems, instrumentation and control systems, water  treatment,  storage and

handling systems, transformers, and administration and warehouse/maintenance buildings.

Water treatment equipment will be required to support the boiler feed water and coolant for

the cooling tower. A preliminary process flow diagram for the Facility is presented in

Figure 5-1 .

Gila Bend Power Generation Station

March, 2000 5-1 Air Quality Permit Application



nu

6.0 MATERIAL BALANCES

No material balances are included in Ms Application because the Facility's air

emissions were not based on material balances.

Gila Bend Power Generation Station
March, 2000 6-1 Air Quality Permit Application
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7.0 EMISSIONS-RELATED INFORMATION

7.1 Basis for Estimating Air Emissions

The Facility's air emission estimates were based on manufacturer's and supplier's

emission factors as well as USEPA's AP-42 factors. Table 7-1 summarizes die hourly and

annual air emissions from the significant emission sources.

7.2 Significant Emission Sources

The sources of regulated air emissions from the Facility that are required to be
included in the Application include:

3 CTGs (includes 3 combustion turbines, 3 I-IRSGs, and 1 steam turbine)
1 auxiliary boiler (33 MMBtWhr)
1 diesel generator (500kW)
1 diesel fire pump (400 BHP)
3 cooling towers (4 cells)

7.3 Insignificant Emission Sources

The Department has classified various activities associated with electric utility

facilities as insignificant. Reference 2 includes a copy of the Depaltment's list of

insignificant activities for these operations. In addition, all relevant insignificant activities

listed in County Rule 200, Section 3.3.3(c) are also incorporated herein by reference.

Gila Bend Power Generation Station
March, 2000 7-1 Air Quality Permit Application
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8.0 DESCRIPTION OF APPLICABLE REQUIREMENTS

Table 8-1 summarizes the federal, state, and County regulations evaluated for applicability

relative to the Facility. Table 8-1 also identifies which regulations apply to the Facility. Only the

substantive regulations that impose specific requirements on the Facility are identified as being

applicable to the Facility.

Gila Bend Power Generation Station

March, 2000 8-1 Air Quality Permit Application



TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (1)

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable

40 CFR12) Part Federal

50 National Primary and Secondary Ambient Air Quality
Standards

*

51 Requirements for Preparation, Adoption, Submittal of
Implementation Plans

*

52 Approval and Promulgation of Implementation Plans *

5 Ambient Air Monitoring Reference and Equlvalent Methods *

54 Prior notice of Citizen Suit =\=

55 Outer Continental Shelf Air Regulations *

Regional Consistency *

57 Primary nonferrous Smelter Orders *

58 Ambient Air Quality Surveillance *

60 New Source Performance Standards (Subparts Dcand GG) *(3)

61 National Emission Standards for Hazardous Air Pollutants
(Subparts A and M)

*(4)

61 National Emission Standards for Hazardous Air Pollutants
(Subparts B-FF, except M)

*(4)

62 Approval and Promulgation of State Plans for Designated
Facilities and Pollutants

*

63 National Emission Standards for Hazardous Air Pollutants for
Source Categories

*

63 Compliance Assurance Monitoring *

65 Delayed Compliance Orders *

66 Assessment and Collection of noncompliance Penalties by EPA *

67 EPA Approval of State noncompliance Penalty Program *

68 Chemical Accident Prevention Provisions (Subparts A, B, E, F, *

\

56
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TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (1)

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable

G, and H)
69 Special Exemptions from Requirements of Clean Air Act *

70 State Operating Permit Program *(5>

71 Federal Operating Permit Programs *

72 Acid Rain Program (Subparts A, B, C, D, E, H, and 1) *

73 Sulfur Dioxide Allowance System *

74 Sulfur Dioxide Opt-ins *

75 Continuous Emission Monitoring (Subparts A, B, C, D, F, G) *

76 Acid Rain Nitrogen Oxides Emission Reduction Program *

Excess Emissions *

78 Appeal Procedures for Acid Rain Program *

79 Registration of Fuels and Fuel Additives *

80 Regulation of Fuels and Fuel Additives *

81 Designation of Areas for Air Quality Planning Purposes *

82 Protection of Stratospheric Ozone (Subparts B, E, F, and G) *

85 Control of Air Pollution from Motor Vehicles and Motor
Vehicle Engines

*

86 Control of Air Pollution from New and In-use Motor Vehicles
and New and In-use Motor Vehicle Engines

*

87 Control of Air Pollution from Aircraft and Aircraft Engines =l=

88 Clean Fuel Vehicles *

89 Control of Emissions from New and In-use Nor road Engines *

90 Control of Emissions from Nor road Spark-Ignition Engines *

93 Determining Conformity of Federal Actions to State or Federal
Implementation Plans

*

77
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TABLE 8-1

GILA BEND POWER GENERATICN STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (1)

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable

95 Mandatory Patent Licenses *

Clean Air Act Federal

Title I New Source Review *(6)

Title II Mobile Sources *(6)

Title III Hazardous Air Pollutants Program *(6)

Title IV Acid Deposition Control *(6)

Title V Operating Permit Program *(6)

Title VI Stratospheric Ozone Protection *(6)

Article Arizona Administrative Code - Title 18, Chapter 2

General (R18-2-101 through R18-2-103) *

2 Ambient Air Quality Standards, Area Designations,
Classifications (R18-2-201 through R18-2-220)

*

3 Permits and Permit Revisions (RIS-2-301 through R18-2-333) *

4 Permit Requirements for New Maj or Sources and Maj or
Modifications to Existing Sources (R18-2-401 through R18-2-411)

*

5 General Permits (R18_2_501 through R18-2-525) *

6 Emissions from Existing and New Nonpoint Sources (R18-2-601
through R18-2-610)

*

7 Existing Stationary Source Performance Standards (R18-2-710) *

8 Emissions from Mobile Sources (R18-2-801 through R18-2-805) *

9 New Source Performance Standards (R18-2-901) *

10 Motor Vehicles: Inspections and Maintenance (R18-2- 1001
through R18-2-1031)

*

11 Federal Hazardous Air Pollutants (R18_2_1101 through R18-2-1102) *

14 Conformity Determinations (R18-2-1401 through R18-2-1438) *

Rule

1

ArizonaState Implementation Plan (SIP) (7)

Gila Bend Power Generation Station
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TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (1)

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable

1 Emission Requlred: Policy, Legal Authority MS)

2 Definitions *(8)

3 Air Pollution Prohibited *(8)

220 Permits to Operate *(8>

20 Permits Required *(8)

21 Permit Conditions *(8)

23 Permit Classes *(8)

24 Installation Permit Fees *(8)

25 Emissions Test Methods/Annual Operating Permit Fees and
Procedures

*(8)

26 Portable Equipment *(8)

27 Performance Tests *(8)

28 Permit Fees *(8)

30 Visible Emissions *(8)

31 Emissions of Particulate Matter *(8)

32 Odors and Gaseous Emissions *(8)

33 Storage and Handling of Petroleum Products *(8)

34 Organic Solvents *(8)

35 Incinerators *(8)

Regulation IV Production of Records: Monitoring, Testing, and Sampling
Facilities

*(8)

Regulation V Unlawful Open Burning *(8)

Regulation VI Violations *(8)

Regulation VII Ambient Air Quality Standards *(8)

Regulation Validity and Operation *(8)

Gila Bend Power Generation Station
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TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (1)

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable

VIII
Rule Maricopa County

100 General Provisions and Definitions *

110 Violations *(9)

120 Conditional Orders *

200 Permit Requirements *

210 Title V Permit Provisions *

220 Non-Title V Permit Provlslons >l=

230 General Permits *

Permits for New Major Sources and Major Modifications to
Existing Maj or Sources

*

241 Permits for New Sources and Modifications to Existing Sources *

245 Continuous Source Emission Monitoring *

270 Performance Tests *

280 Fees *

300 Visible Emissions =l=

310 Open Fugitive Dust Sources *

311 Particulate Matter from Process Industries *

312 Abrasive Blasting *

313 Incinerators *

314 Open Outdoor Fires *

315 Spray Coating Operations *

316 Nonmetallic Mineral Mining and Processing =l=

317 Medical Waste Incinerators *

318 Approval of Residential Woodbuming Devices *

240

Gila Bend Power Generation Station
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TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (1)

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable

320 Odors and Gaseous Air Contaminants *

321 Municlpal Solid Waste Landfills *

330 Volatile Organic Compounds =l=

331 Solvent Cleaning *

332 Perchloroethylene Dry Cleaning *

333 Petroleum Solvent Dry Cleaning *

334 Rubber Sports Ball Manufacturing *

335 Architectural Coatings *

336 Surface Coating Operations *

337 Graphic Arts *

338 Semiconductor Manufacturing *

339 Vegetable Oil Extraction Processes *

340 Cutback and Emulsified Asphalt *

341 Metal Casing *

342 Coating Wood Furniture and Fixtures *

343 Commercial Bread Bakeries *

344 Automotive Windshield Washer Fluid *

345 Vehicle Refinishing *

346 Coating Wood Millwork *

350 Storage of Organic Liquids at Bulk Plants and Terminals *

351 Loading of Organic Liquids *

352 Gasoline Delivery Vessels *

353 Transfer of Gasoline into Stationary Storage Dispensing Tanks *

360 New Source Performance Standards (Section 300 Subparts Do *

Gila Bend Power Generation Station
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TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (1)

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable

and GG)

370 Federal Hazardous Air Pollutant Program (Section 300 as 301 . 1
and 301.8)

*

371 Acid Rain (Section 301) *

400 Procedure Before the Hearing Board *(10)

500 Attainment Area Classification *

510 Air Quality Standards *

600 Emergency Episodes *

1.
2.
3.
4.

'Otes

Only the substantive regulations that impose specific requirements on the facility are identified as applicable.
CFR - Code of Federal Regulations, July 1996.
The New Source Performance Standards (NSPS) of 40 CFR Part 60 are incorporated by reference in Maricopa County Rule 360.
The National Emission Standards for Hazardous Air Pollutants (NESHAPs) in 40 CFR Pan 61 are incorporated by reference in
Maricopa County Rule 370.
This minimum requirements rule applies to states not to individual sources. Individual sources are subject to Maricopa County
Rules 200 and 210.
These provisions are shown as non-applicable because they mainly provide the statutory authority for the state and county air
quality programs and do not impose specific requirements on the facility. The facility's daily operation will be governed by the
provisions in the Maricopa County air quality regulations.
Only the Maricopa County rules in the December 1996 SIP that are not codified in the current Maricopa County air quality miles
are presented here.
This provision is shown as non-applicable because it is obsolete and has been superseded by the current Maricopa County air
quality rules which are at least as stringent as this provision.
This provision is shown as non-applicable because it is administrative in nature and merely specifies the classification of
violations of the County mies.

10. This provision is shown as non-applicable because it is administrative in nature and merely sets out the procedures before the
hearing board.

9.

Gila Bend Power Generation Station
March, 2000
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6.

7.

8.
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9.0 VOLUNTARILY ACCEPTED LIMITS PURSUANT
TORULE 220

This section is not applicable to the Facility because the project is not subj et to the

provisions of County Rule 220.

Gila Bend Power Generation Station
March, 2000 9-1 Air Quality Permit Application



10.0 ADDITIONAL INFORMATION PURSUANT TO RULE 220

This section is not applicable to the Facility because the project is not subj et to the

provisions of County Rule 220.

Gila Bend Power Generation Station
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11.0 DESCRIPTION OF PROCESS AND CONTROL EQUIPMENT

As described in Section 1 of this Application, the Facility will consist of three natural

gas-tired CTGs, three HRS Gs, one steam turbine, one natural gas-iired auxiliary boiler, one

emergency diesel generator, one diesel fire pump, and cooling towers. In addition to the

combustion turbines and engines, the Facility will include a balance of plant equipment and

systems such as natural gas metering systems, natural gas handling systems, instrumentation

and control systems, water treatment, storage and handling systems, transformers, and

administration and warehouse/maintenance buildings. Water treatment equipment will be

required to support the boiler feed water and coolant for the cooling tower.

11.1 Combustion Turbines

The three combined-cycle combustion turbine generators are fired exclusively with

natural gas. Each CTG package will incorpora te a  GE PG724lFA (or  equiva lent)

combustion turbine. At full load operations, nitrogen oxide (Not) emissions at the CTG

exhaust will be controlled to a  level of 3 ppmvd corrected to 15 percent O2 using a

combination of selective catalytic reduction (SCR) and Dry Low NOt (DLN) combustion.

The energy consumption and production of each CTG are summarized in Table ll-l .

Hourly production rates are dependent on operating and ambient conditions such as loading,

ambient temperature, and relative humidity. The production rates are based on full output

of the Facility at the ambient conditions noted. The normal combined output of the Facility

will be approximately 750 MW.

•
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TABLE 11-1

SUMMARY 0F ENERGY PRODUCTION DESIGN CRITERIA
GILT BEND pawn GENERA TION STAIYON

Number of units 3

Natural gas operation

X' Nominal Maximum Electrical Capacity

> Energy Input (HARV)

181.2 MW each

1,546 MMBtu/hr each

The combustion turbines will be designed to operate continuously 24 hours per day,

with each turbine potentially operating every day of the year. The turbines are not expected

to operate less than 70 percent of base load for significant periods of time.

11.2 Heat Recovery Steam Generator

In addition to the CTGs, the Facility will operate three heat recovery steam generators

(HRS Gs). The HRS Gs will take advantage of the hot exhaust gases from the combustion

turbines to produce high pressure steam, which will then power the steam turbine to produce

electricity.

11.3 Steam Turbine

The facility will operate one steam turbine; The steam turbine will be driven by the

steam produced by the HRS Gs. There are no emissions generated from the steam turbine

because there is no fuel combustion.

11.4 Selective Catalytic Reduction System

The HRS Gs will each be fitted with a SCR system, which will be used as an add~on

Gila Bend Power Generation Station
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emission control system for NOt emissions. Operating time will parallel turbine operations

and will be based on average annual ambient conditions. This system will be discussed

Mother in the BACT Analysis.

11.5 Auxiliary Boiler

The Facility will utilize an auxiliary boiler with a rated heat input of 26 l\4QMBtu/hr to

augment turbine start-up. The boiler will fire natural gas exclusively and will permitted to

operate 8,760 hours per year.

11.6 Emergency Diesel Generator and Diesel Fire Pump

The emergency diesel generator and the diesel fire pump will be used as backup

systems in the event that there is a power outage. The emergency diesel generator is rated

at 500 kW and the diesel fire pump is rated at 400 BHP. These internal combustion engines

will be limited to a maximum annual operation of 500 hours. These emission units are

considered exempt according to County Rule 200.

11.7 Cooling Towers

The Facility will utilize three cooling towers, comprising 4 cells each. The cooling

tower function will provide cool water to the condensing steam turbine. The tower will be

a mechanical draft counter-flow design.

11.8 Construction Activities

It is estimated that construction of the Facility will take approximately 24 months.

The construction activities during that period will include:

Gila Bend Power Generation Station
March, 2000 1 1-3 Air Quality Permit Application



TABLE 11-2

PROCESSAN]) CONTROL EQUIPMENT

Equipment

Name

# of

Units

Make Model Size or Production

Capacity

Type

CT 3 GE MS700IFA 170 MW Combined cycle

HRSG 3 Deltek 1 000 ton Fluegas driven

Steam Turbine 1 GE 300 MW Steam driven

Auxlllary Border 1 Cleaver

Brooks

26 MMBtu/hr Natural gas

fired

Emergency

Generator

1 Caterpillar 3412 500 kw Diesel fired

Fire Pump 1 Caterpillar 3406 400 BHP Diesel tired

Cooling Towers 3 Marley 4 cells (ea.) Counter flow

\

> Set up of temporary construction trailers and field management office.

> Set up of temporary utilities.

> Preparation of construction roads and parldng.

> Use of site preparation and construction equipment such as
diesel powered earth movers and auxiliary equipment.

> Building construction.

> Connection to existing utilities.

> Surface coating.

> Welding.

> Plant testing and cleaning.

Gila Bend Power Generation Station
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ATABLE 12-1

STACK INFORMATION

Source ID Description Bldg.

Dimensions

Exhaust

Gas Temp

(°F)

Exhaust

Gas Velocity

(ft/sec)

Stack

Height

(fl)

Stack

ID

(ml

1 CT-1 (1) 183 46.3 165 18

2 CT-2 (1) 183 46.3 165 18

3 CT-3 (1) 183 46.3 165 18

4 Aux. Boiler (1) 450 35 95 2

5 Cooling Towers (1) 70 30 50 30.3

12.0 STACK INFORMATION

All relevant information for the significant emission sources such as identification

number, location, exit gas temperature, exit gas velocity, height, and inside dimension is

provided in the Emission Sources tables of the Department's Standard Application Fonts

included in this Application.

Notes: (1) Refer to Figure 1-2 (site plan) for all building dimensions.

Gila Bend Power Generation Station
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13.0 SITE DIAGRAM

A facility location plan (Figure l-1) and site plan (Figure 1-2) for the Facility is

provided in Section 1 of this Application. The plans include the following information:

Property boundaries.

Adj cent streets and roads..

Directional arrow indicating "North".

Ground elevation of 678 feet above mean sea level (mal).

Closest distance between equipment (cooling towers) and property boundary (west) of

approximately 220 feet at the northwest comer of the Facility.

Equipment layout showing the major process areas.

Relative location of emission sources.

Location of emission points.

Location of air pollution control equipment.

Gila Bend Power Generation Station
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14.0 AIR POLLUTION CONTROL INFORMATION

14.1 Applicable Test Methods

Applicable emission standards and reference test methods for detennining

compliance are included in Table 16-1 of this Application.

14.2 Description of Equipment

Each of the Facility's CTGs will use a combination of dry low NOt (DLN)

combustion and selective catalytic reduction (SCR), which represents the most stringent

commercially available NO, control technology. The SCR will be added as a post

combustion treatment for NO, emissions by injecting ammonia (NI-13) into the turbine

exhaust stream and upstream from the catalyst unit. The SCR unit houses a catalyst typically

made from noble metals, base metal oxides such as vanadium and titanium, and zeolite-based

material. The ammonia inc ected exhaust stream enters and reacts with the catalyst beds to

form N, and H2O. The SCR will be located within the HRSG where the temperature is

typically stable, thus providing temperatures within the optimum range of the selected

catalyst.

14.3 Rated Equipment Efficiency

During normal operations the NOt emissions from the SCR-controlled CTGs will be

approximately 3.0 ppmdv.

14.4 Control Efficiency Parameters

The continuous emissions monitors will be used to measure and record the NOt

•
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i l l I I I

emissions from the CTGs.

14.5 Regulatory Compliance Demonstration

The analyses described in Section 18 of this Application provide the supporting

documentation necessary to demonstrate no violations of air quality standards or maximum

allowable increases will recur as a result of this project.

•

•
Gila Bend Power Generation Station
March, 2000 14-2 Air Quality Permit Application



\

15.0 EQUIPMENT MANUFACTURER'S INFORMATION

Final selection of the Facility's equipment has not been completed as of this submittal

date. Therefore, no manufacturer information is available at this time.

Gila Bend Power Generation Station
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16.0 COMPLIANCE PLAN

The Facility will operate in full compliance with all the applicable requirements

identified in Table 16-1. The Facility also expects to track and meet die requirements of all

applicable regulations that become effective during the permit term. Because the Facility

will be a new source, it is not out of compliance with any applicable requirements at this

time. Therefore, a compliance plan and schedule is not required for this Application.

The Facility's combustion turbines will be subject to the USEPA's Acid Rain

Program. Based on the requirements stipulated in 40 CFR 72.30 (b) (z) (ii) and County Rule

371, Reference 3 of the Application includes the Phase II Permit Application and the

Certificate of Representation.

Gila Bend Power Generation Station
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17.0 COMPLIANCE CERTIFICATION

I certify under penalty of law that the enclosed documents and all attachments were

prepared under my direction or supervision in accordance with a system designed to assure

that qualified personnel properly gathered and evaluated the information submitted. Based

on information and belief formed after my reasonable inquiry, the statements and information

in the documents submitted are true, accurate and complete.

I further certify under penalty of law that, to the best of my knowledge and belief] my

facility is in continuous compliance with all applicable federal, state, and Maricopa County

requirements. I also certify that I will ensure that my facility continues to comply with all

requirements that apply.

Responsible Official : Mr. Robert A. Innamorati

Signature : '2@..§C¥L.

Title: President

Date: 5,1_,q ._ of

Gila Bend Power Generation Station

March 15, 2000
Air QualityPennie Application
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18.0 NEW MAJOR SOURCE INFORMATION (RULE 240)

18.1 Gila Bend Power Generation Project Source Classification

The proposed Facility, a nominal 750 megawatt combined-cycle electric power

generation plant, will be located approximately 70 miles southwest of Phoenix in the Town

of Gila Bend, Arizona. It will be located in an attainment area for all conventional pollutants.

The Facility is a Categorical Source, a fossil fuel-Ered .steam electric plant and

combined cycle gas turbines of more than 250 MUM BTU per hour rated heat input, as defined

by the County Rule 240 Section 202. It also has a potential to emit more than 100 tons per

year for NOt, CO and PMI0. Since the Facility is classified as a Categorical Source which

has potential to emit more than 100 tons per year of conventional air pollutants, it is a new

major source as defined in the County Rule 240 Section 210.

A new major source in an attainment area must demonstrate an ability to comply with

provisions of Prevention of Significant Deterioration (PSD) in the County Rule 240. The

following sections will discuss requirements for the Facility as listed in Item l8.b of the

Maricopa County Permit Application Filing Instructions.

18.2 Rule 240 Requirements in an Attainment Area

The applicable requirements and compliance method are listed in Section 20

Additional Requirements.

Gila Bend Power Generation Station

March, 2000 18-1 Air Quality Permit Application



18.3 Best Available Control Technology Applicability and Analysis

The Facility will emit more than significant emission levels as defined in the County

Rule 100 for NOx, CO, SO2, PMl0, and VOC. Table 7-1 (Emission Source Summary)

summarizes the projected emissions for the Facility. PSD requires Best Available Control

Technology (BACT) for all conventional pollutants exceeding the significant emission

levels. Reference 5 (BACT Analysis) includes the required BACT determinations.

18.4 Ambient Air Quality Analysis

Reference 6 (PSD Modeling Protocol) includes the protocol used in the ambient air

impact modeling and Reference 7 (Ambient Air Quality Analysis) describes the analysis and

summarizes the results.

18.5 Visibility Impact Analysis

The Facility is located more than 120 kilometers from the nearest Class I area

(Superstitions Wilderness Area). Therefore, there are no anticipated impacts from the Facility

on visibility in any Class I areas.

Gila Bend Power Generation Station
March, 2000 l8-2 Air Quality Permit Application



19.0 EMISSIONS CALCULATIONS

A11 supporting references, engineering calculations, and assumptions used to estimate

the air emissions required for this Application are included in Reference 4.

Gila Bend Power Generation Station

March, 2000 19-1 Air Quality Permit Application



20.0 ADDITIONAL REQUIREMENTS

20.1 Rule 210 - Title V Permit Provisions

In addition to required items from the "Standard Permit Application Form and Filing

Instructions for Maricopa County", there are several items listed below that must be

addressed.

>

>

Federal delayed compliance orders or consent decrees: The Facility is a new

source. There is no Federal delayed compliance orders or consent decrees.

The list of insignificant activities: Reference 2 includes the list of insignificant

activities.

> Emission Trading Information: The Facility is not requesting terms and conditions

allowing for the trading of emissions increases and decreases.

5' A Copy of Application for EPA Region IX: A copy of the application will be

submitted to the US EPA Region IX.

>

>

Confidential Trade Information: There is no confidential information.

Applicable MACT: The Facility is not a listed NESHAP operation. No MACT is
applicable.

20.2 Rule 240 - Permits For New Major Sources And Major Modification

In addition to the above requirements, the Rule 240 also requires the following items

listed below.

Air Impact Analysis for Any Geographical Area: The analysis is done in

accordance with the Rule 240, Section 303.

> More Stringent Rule Required: Applicable sections from County Rule 360 and

Regulation HI of the County rules do not overlap any operation. Therefore, there

is no conflict with more stringent rule requirement.

>

Gila Bend Power Generation Station
March, 2000 20-1 Air Quality Permit Application



> Visibility Impact Analysis: The Facility is located more than 120 ldlometers

tram the nearest Class I area (Superstition Wilderness Area). Therefore, there are

no anticipated impacts from the Facility on visibility in any Class I areas.

> GEP Stack Height: Stack height in excess of GEP stack height and any other

dispersion technique will not affect the degree of emission limitation required for

control of any pollutant.

> Fugitive Dust Emission: The facility will comply with the Rule 310 .- Fugitive

Dust Sources and Rule 311 - Particulate Matter from Process Industry. The Rule

316 - Nonmetallic Mineral Mining and Processing is not applicable.

> Lead emissions are estimated to be less than five tons per year.Lead emission:

GilaBend Power Generation Station
March, 2000 20-2 Air Quality Permit Application
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REFERENCE 1

MARICOPA COUNTY PERMIT APPLICATION
FILING INSTRUCTIONS (APPENDIX B)



Adopted 11/15/93
Revised 02/15/95

APPENDIX B
STANDARD PERMIT APPLICATION FORM AND FILING INSTRUCTIONS

MARICOPA COUNTY

FILING INSTRUCTIONS
No application shall be considered complete until the Control Officer has determined that all
information required by this application form and the applicable statutes and regulations has been
submitted. The Control Officer may waive certain application requirements for specific source
types pursuant to Rules 200, 210, and/or 220 of these mies. For permit revisions, the applicant
need only supply information which directly pertains to the revision. The Control Officer shall
develop special guidance documents and forms to assist certain sources requiring Non-Title V
permits in completing the application form and filing instructions. Guidance documents can be
requested by contacting the Maricopa County Environmental Services Department at the address
and phone number given on the "Standard Permit Application Form".

2.
3.

4.
5.
6.

a.

In addition to the information required on the application form, the applicant shall supply the
following:
1. Description of the process to be carried out in each unit (include Source Classification

Code, if known).
Description of product(s).
Description of alternate operating scenario, if desired by applicant (include Source
Classification Code, if known).
Description of alternate operating scenario product(s), if applicable.
A flow diagram for all processes.
A material balance for all processes (optional, only if emission calculations are based on a
material balance).
Emissions related information:

The source shall be required to submit the potential emissions of regulated air
pollutants as defined in Rule 100 of these rules for all emission sources. Emissions
shall be expressed in pounds per hour, tons per year, and such other terms as may
be requested. Emissions shall be submitted using the standard "Emission Sources"
portion of the "Standard Permit Application Form". Emissions infonnation shall
include fugitive emissions in the same manner as stack emissions, regardless of
whether the source category in question is included in the list of sources contained
in the definition of major source in Rule 100 of these miles.
The source shall be required to identify and describe all points of emissions and to
submit additional information related to the emissions of regulated air pollutants
sufficient to verify which requirements are applicable to the source and sufficient
to determine any fees pursuant to Rules 280 of these rules.

Citation and description of all applicable requirements as defined in Rule 100 of these rules
including voluntarily accepted limits to Rule 220 of these mies.

b.

8.

7.

B-1
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10.

b.
c.

d.
e.

f.

g.

11.

12.

An explanation of any voluntarily accepted limits established pLu'suant to Rule 220 of these
mies and of any proposed exemptions from otherwise applicable requirements.
The following information to the extent it is needed to determine or regulate emissions or
to comply with the requirements of Rule 220 of these rules:
a. Maximum annual process rate for  each piece of equipment which generates air

emissions. .
Maximum annual process rate for the whole plant..
Maximum rated hourly process rate for each piece of equipment which generates
air emissions.
Maximum rated hourly process rate for the whole plant.
For  all  fuel burning equipment including generators,  a descr iption of fuel use,
including the type used,  the quantity used per  year ,  the maximum and average
quanti ty used per  hour ,  the percen t  used for  process heat  (heat  other  than  for
HVAC or  domestic hot water ),  and h igher  heating value of the fuel .  For  solid
fuels and fuel oils, state the potential sulfur and ash content.
A descr ipt ion  of al l  r aw mater ials used and the maximum annual  and hour ly,
monthly, or quarterly quantities of each material used.
Anticipated operating schedules:
l . Percent of annual production by season.
2. Days of the week normally in operation.
3. Shifts or hours of the day normally in operation.
4. Number of days per year in operation.
Limi ta t ions on  source opera t ions and any work pract ice standards affect ing
emissions.
A demonstration of how the source will meet any limitations accepted voluntarily
pursuant to Rule 220 of these rules.

A descr ipt ion  of a l l  process and con t rol  equipmen t  for  wh ich  permi ts a r e r equi r ed
including:
a. Name.
b. Make (if available).
c. Model (if available).
d. Serial number (if available).
e. Date of manufacture (if available).
f. Size/production capacity.
g. Type.
Stack Information:
a. Identification.
b. Description.
c. Building dimensions.
d. Exit gas temperature.
e. Exit gas velocity.
f. Height.
g. Inside dimensions.

9.

h.

i.

B-2



13.

14.

1

c.
d.

15.

16.

2.

3.

4.

Site diagram which includes:
a. Property boundaries.
b. Adjacent streets or roads.
c. Directional arrow.
d. Elevation.
e. Closest distance between equipment and property boundary.
£ Equipment layout.
g. Relative location of emission sources/points.
h. Location of emission points and non-point emission areas.
i. Location of air pollution control equipment.
Air pollution control information:

Descr ip t ion  of or  r efer en ce to an y app l i cabl e  t es t  meth od  for  det er min in g
compliance with each applicable requirement.
Iden t i fi ca t ion ,  descr ipt ion  an d loca t ion  of a i r  pol lu t ion  con t r ol  equipmen t ,
in cludin g  spr ay n ozz les  an d  h oods,  an d  compl i an ce mon i tor in g  devices  or
activities.
The rated and operating efficiency of air pollution control equipment.
Data necessary to establish required efficiency for air pollution control equipment
(e.g. air  to cloth ratio for  bughouses, pressure drop for  scrubbers, and warranty
information).
Evidence that operation of the new or modified pollution control equipment will
not violate any ambient air  quality standards,  or  maximum allowable increases
pursuant to Rule 500 of these mies.

Equ ipmen t  ma n ufa ctu r er s  bu l l e t i n s  a n d  sh op  d r a win gs  ma y be a ccep t a bl e  wh er e
appropriate.
Compliance Plan:

A description of the compliance status of the source with respect to all applicable
requirements including, but not limited to :
l . A demonstra t ion  that  the source or  modificat ion  wil l  comply with  the

applicable requirements contained in Regulation III.
A demonstra t ion  that  the source or  modificat ion  wil l  comply with  the
appl icable r equi r emen ts  con ta in ed in  r u les  pr omulga ted  pur suan t  to
A.R.S.§49-480.03.
A demonstra t ion  that  the source or  modificat ion  wil l  comply with  the
appl i cable r equi r emen ts  con ta in ed  in  mies  pr omulga ted  pur suan t  to
A.R.S.§49-480.04.
A demonstrat ion  that  the source or  modificat ion  wil l  comply with  any
voluntarily accepted limitations pursuant to Rule 220 of these rules.

A compliance schedule as follows:
l . For  applicable requirements with  which  the source is in  compliance,  a

statement that the source will continue to comply with such requirements.
For applicable requirements that will become effective during the permit
term, a statement that the source will meet such requirements on a timely

b.

•
e.

a.

b.

a.

2.

B-3



3.

c.

d.

17.

4.

basis. A statement that the source will meet in a timely manner applicable
requirements that become effective during the permit term shall satisfy this
provision, unless a more detailed schedule is expressly required by the
applicable requirement.
A schedule of compliance for sources that are not in compliance with all
applicable requirements at the time of permit issuance. Such a schedule
shall include a schedule of remedial measures, including an enforceable
sequence of actions with milestones, leading to compliance with any
applicable requirements for which the source will be in noncompliance at
the time of permit issuance. This compliance schedule shall resemble and
be at least as stringent as that contained in any judicial consent decree or
administrative order to which the source is subject. Any such schedule of
compliance shall be supplemental to, and shall not sanction noncompliance
with, the applicable requirements on which it is based.

A schedule for submission of certified progress reports no less frequently than
every 6 months for sources required to have a schedule of compliance to remedy a
violation.
The compliance plan content requirements specified in this paragraph shall apply
and be included in the acid rain portion of a compliance plan for an affected
source, except as specifically superseded by regulations promulgated under Title
IV of the Act with regard to the schedule and method(s) the source will use to
achieve compliance with the acid rain emissions limitations.

Compliance certification:
A certification of compliance with all applicable requirements including voluntarily
accepted limitations pursuant to Rule 220 of these mies by a responsible official
consistent with Rule 210 or Rule 220 of these rules. The certification shall
include:
1. Identification of the applicable requirements which are the basis of the

certification.
A statement of methods used for determining compliance, including a
description of monitoring, recordkeeping, and reporting requirements and
test methods.
A schedule for submission of compliance certifications during the permit
term ro be submitted no less frequently than annually, or more frequently if
specified by the underlying applicable requirement or by the permitting
authority.
A statement indicating the source's compliance status with any applicable
enhanced monitoring and compliance certification requirements .
A certification of truth, accuracy, and completeness pursuant to Rule 210
or Rule 220 of these rules.

Acid rain program compliance plan: Sources subject to the Federal acid rain
regulations shall use nationally-standardized forms for acid rain portions of permit

5.

b.

a.

2.

3.

B-4



18.

a.

4.

b.

applications and compliance plans, as required by regulations promulgated under
Title W of the Act.

A new major source as defined in Rule 240 of these miles or a major modification shall
submit all information required in this Appendix and information necessary to show
compliance with Rule 240 of these rules including, but not limited to:

For sources located in a nonattainment area:
1. In the case of a new major source as defined M Rule 240 of these rules or a

major modification subject to an emission limitation which is LAER
(Lowest Achievable Emission Rate) for that source or facility, the
application shall contain a determination of LAER that is consistent with
the requirements of the definition of LAER contained in Rule 240 of these
rules. The demonstration shall contain the data and information relied upon
by the applicant in determining the emission limitation that is LAER for the
source or facility for which a permit is sought.
In the case of a new major source as defined in-RWe 240 of these mies or a
major modification subject to the demonstration requirement of Rule 240
of these rules, the applicant shall submit such demonstration in a form that
lists and describes all existing major sources owned or operated by the
applicant and a statement of compliance with all conditions contained in the
permits or conditional orders of each of the sources.
In the case of a new major source as defined in Rule 240 of these rules or a
major modification subject to the offset requirements described in Rule 240
of these rules, the applicant shall demonstrate the manner in which the new
major source or major modification meets the requirements of Rule 240 of
these mies .
An applicant for a new major source as defined in Rule 240 of these mies
or a major modification for volatile organic compounds or carbon
monoxide (or both) which will be located in a nonattainment area for ozone
or carbon monoxide (or both) shall submit the analysis described in Rule
240 of these rules.

For sources located in an attainment area:
l. A demonstration of the manner in which a new major source or major

modification which will be located in an attainment area for a pollutant for
which the source is classified as a major source as defined in Rule 240 of
these rules or the modification is classified as a major modification will
meet the requirements of Rule 240 of these rules.
In the case of a new major source as defined in Rule 240 of these rules or
major modification subject to an emission limitation which is BACT (Best
Available Control Technology) for that source or facility, the application
shall contain a determination of BACT dirt is consistent with the
requirements of the definition of BACT contained in Rule 100 of these
rules. The demonstration shall contain the data and information relied

2.

3.

2.
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3.

19.

upon by the applicant in determining the emission limitation that is BACT
for the source or facility for which a permit is sought.
In the case of a new major source as defined in Rule 240 of these mies or
major modification required to perform and submit an air impact analysis in
the form prescribed in Rule 240 of these rules, such an analysis shall meet
the requirements of Rule 240 of these rules. Unless otherwise exempted in
writing by the Control Officer, the air impact analysis shall include all of the
information and data specified in Rule 240 of these rules.
If an applicant seeks an exemption from any or all of the requirements of
Rule 240 of these rules, the applicant shall provide sufficient information
and data in the application to demonstrate compliance with the
requirements of the subsection(s) under which an exemption is sought.

Calculations on which dl information requested in this Appendix is based.

4.

B-6
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REFERENCE 3

• ACID RAIN PROGRAM PHASE II PERMIT
APPLICATION AND CERTIFICATE OF REPRESENTATION



Gila Bend Power Generation Station AZ

Yes 03/01/03 06/01/03

Yes 03/01/03 06/01/03

Yes 03/01/03 06/01/03

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

United States .
Environmental Protection Agency
Acid Rain Program

oulsnm zneoozss

EPA Phase.lI Permit Application Page 1

Forrmleiliummiol\seeinstluaionsardrde'to40Cf=Rll21>and72.31

This stbnissionisz 13 New [I] Revised

STEP 1
Identify the source by
glam name, State, and

RIS code from NADB

a

Boiler lo#

Compliance Plan

r I

b c d

New Units

e

New UnitsUnit Wlll
Hold Allow-
anoes in

Accordance
with 40 CFR
72.9(C)(1 )

Repowering
Plan

Commence Operation
Date

Monitor Certification
Deadline

STEP 2 .
Enter the boiler ID#
from NADB_ for each
affected unit, and
nndlcate _whether 8
repowerunrlan IS
belly sub tted.for
the nit Qy eptenng

or  no  a t
column c. For new
units, enter the re-
guested mformatuon
In columns d and e

"yes"

' Will provide ORIS Code and Unit IDs when recieved from EIA.

STEP 3 .
Check the.box If the
l'€S80l'lS€ .in column c
of tap 2 15 "Yes"
for any unit

For ear unit that will be repowered, the Repowering? Extension Plan form is included and tie Repowering
Technology Petition form has been submitted or wit be submitted byJune 1, 1997.

EPA Form 7610-16(rev. 12-94, previous versions obsolete)

U



Gila Bend Power Generation Station
Plan! Name (from Step 1)

Phase ll Permit - Page 2

Sla|1da|d Req|.ileH'el1s

STEP 4
Read the standard
f8$tl.]lf8M§l\tS and
ce nficatnon, enter
the name of the
designated rgpre-
sent five, an sign
and date

Permit Requirements.

(1) The designated representative of each afiecied source and each affected unit at the source shat:
(i) Submit a complete Aw Rain permit appiimtion (inducing a compliance plan) mder4O CFR part72 `n accordance with
the deadlines spedtied in 40 CFR 72.30, and

mamerany suppiemertal information fat the penmitti

(2) The owners and operators of wadi afieded source and each affected unit at the' source shall

the pemrttini authority; and
(ii) Have ah ad Rain Pemlit.

(_) . . . . .

Jo review 8.'A¢¢ in Fermi application aM have or deny an And R.'F3Z.m..; determnessne ram
I .

(pcpanuvnuainmnmhtnéwuaaeompuuauanpem1inpplamuonaa¢»p¢l=¢au1gAaaRahpumaunmaby

Monitoring Requirements.

and at the source shall oompry with the monitoring requirements as provided in 40 CFR parts 74
and 76.
(2) The emissions measurements recorded and reported in accordance with 40 CFR part 75 shall be used to determine
compliance by the unit with the Add Rain emissions limitations and emiséons reduction requirements for sulfur dioxide and
nitrogen oxides under the Add Rain Program.
(3) e requirements of 40 CFR parts74 and75 shall notafledthe responsibility of the owners and operators to monitor
emissionsolotherpolluantsorotheremissionsd'arader§i¢sattre inN underotterappf be reqLi1ementsoftte Aaand other
provisions of the operating permit for the source ,

(1) The owners aid operatofsand to the extent applicable deéguted repcesentatife of each afieded soule aid each afieded
. , 75 ,

Sulfur DioxideRequirements,

(1 ) The designated representative fan alleged unit that has exes elisions in any rzlendaryear shall suornl a proposed
offset plan, as required under 40 CFR part 77.
(2) The owners and operators of an affected unit that has excess emissions in any calendar year shall:

(i) Payvvithoutdemandthepenaltyrequired, and pay upondemandtheintereston lhatpenalty,asrequiredby4OCFRpart
77, and
(ii) Comply with the terms of an approved offset plan, as required by 40 CFR part 77.

(1) The owners and operators of each source and each afieaed unit at the source shalt:
(i) Hold allowances, as of the allowance transfer deadline, in the unit's compliance subaccount (after deductions under40
CFR 73.34(c)) not less than the total annual emissions of sulfur dioxide for the previous calendar year
from the unit; and . .(ii) Comply with the applicable Add Rain emissions limitations for sulfur dioxide.

(2) Eada ton of sulfur dioxide emitted in exoex of the Add Rain emiSons limitations forsutltirdioxide Seal constitute a separate
violation of (Fe Ad.
(3) An affected unit shall be subject to the requirements under paragraph (1) of the sulfa dioxide requirements
as follows:

(i) Starting January 1, 2000, an affected unit under 40 CFR 72.6(a)(2), or
(ii) Starting on the later ofJanuary 1 , 2000 or the deadline for monitor oertitication undergO CFR part75, an alleged unit
under 40 CFR 72.6(a)(3). .

(4) Allowances shall be held in, deduced from, ortransfened among Nlowanoe Tiaclang System accountsinaooordanoe with
the Add Rain Program.
(5) An allowance shall not be deduced in order to comply with the requirements under paragraph (1 )(i) of the sulfa dioxide
requirements prior to the calendar year for which the allowance was allocated.
(6) An allowance allocated by the Administrator undertone Add Rain Program Isa limited authorization b mi srlfurdioxide in
accordancewithtte Add Rain Program. No provision of the Acid Rain Program,the Acid Rain permitapplitztion, the Add Rain
permit, or the written exemption under40 CFR72.7 and72.8 and no provision oflawshall be consumed to lirnitthe authority of
the United States to terminate or limit such authorization ,
(7) An allows nae allocated by the Administrator under the Add Rain Program does not institute a property
right.

Nilroqen Oxides Requirements. The owners and operators of the source and edi affected unit at the source shall comply with
the applicable Add Ram emissions limitation for nitrogen oxides.

Excess Emissions Requirements.

Recordkeepinq and Reportinq Requirements.

(1) Unless otherwise provided. the owners aid operators oftte source and each affected unit attte source shall keep on Ste
at the source each of the following doarments fore period of5yearsfrom the date the doarment is heated Thispeniod may be

authors e(i) certificate of representation forth designated representative forth source and edi afleded urtnanhe source and
all doalments that demonstrate the truth of the Statements in the certinmte of representation, in accordance with40 CFR
72.24, provided that the certificate and dowments shall be retained on site at the source beyond suar5-yearperiod until
such doarments are superseded beeaue of the submission of new oertilirzte of representation changirrgthe designated
representative I
(ii) All emissions monitoring information, in accordance with 40 CFR part 75,
(iii) Copes fall reports, compliance certifications, and other submissionsand all reoordsrrade orrequired undertone Add
Rain Program, and,
(iv) Copies fall doarmerrtsusedtocomplele an Add Rain pemitapplication andanyolhersubmission urldertheAcid Rain
Program or to demonstrate compliance with the requirements of the Acid Rain Program.

(2) . . . . . . . .
mplance certifications required Lnderthe And Ran Program, including those under40 CFR pan72 subpart I and40 CFR part

extended for cause, at any time prior to the end of 5 years, in writing by the Administrator or permitting

The designated representative of an affectedsourceand each affectedunit at the source shall submitihe reportsand

EPA Form 7610-16 (rev. 12-94, previous versions obsolete)

av:



Gila Bend Power Generation Station
Plant Name (from Step 1)

Name Robert A. lnnamorati

4 .ate 3-'L°|- Oo

AIRS

FINDS

Phase II Permit - Page 3

uabunv.

(3)

representative fan afieaed unit) shall also apply to the owners and operators ofsudl unit hmm as provided under40 CFR

operators and the designated representative afore altered unitsluall not be liable foray violation byanyotheratieded iNof

(1) Any person who laiowingfy viohtesany requirementorprollibition of the Add Rah Program, a complete Add Rain permit
applkztion, an Add Rain permit. orawritten exemption undergO CFR 72.7 or72.8, inducing any requirement forth payment
of anyxenalty owed to the United States, shall be subject to enforoemera pursuant to section 113(c)
of me d.
9) Any person who knowingly makes false, material statement in any record, submission, or ~g°" undertone Add Rain .
program shall be subject to diminal enforcement pursuant to section 113(c) of the Ad and 1 u.s.c. 1001 .

No permit revision shall excuse any violation oftte requirements of the Add Rain Program thatoodirs priorto the date that
the revision takes effect .
(4) Eada affected source and each affected unit shall meet the requirements of the Add Rain Program.
(5) Any provisionoftfe Add Rain Pmgramtfatappliesto anaffededsource (inducing a providonapplicadetothe dedgnated
representative fan afleded source) shall also applytothe owners and operatorsofsuch source and of the atfeced unitsatthe
source .
(6) Any prove 'on of the Add Rain Programthat appliesto an afleded unit (nndudng a provision applicable to the dedgnated

72.44 (Play ll exter&n p\ar~.s)ar~.d4 CFR75.11 (NO,aveeagi plans), andexceriwith vegarumxhe requiemens
applicable to unrtswitha mammon start undergO CFR part75 Gnduding CFR75.16, 75.17, and 5.18), the owners arid

whit theyare mt owners oroperators or the dedgnated representative and that dislocated at a source of which they are not
owners or operators or the designated representative.
(7) Each violation of provision of4o CFR parts72, 73,
owner or operator or designated representative of suit source or unit, shall be a separate violation of the
Act.

74, 75,76, 77, and78 byanaffededsouroe oraffeded unit, orran

Effect on Other Authorities. No provision of the Add Rain Program, an Add Rain permit abdication, an Acid Rain penN, or a
written exemption under 40 CFR 72.7 or 72.8 shall be construedas:

(1) Except as express provided entitle lVofthe Ad
abdicable, . 'onorme
Ad, including the provisions of title I of the Ad relating to applicable National Ambient Air Quality Standards or State
Implementation Plans,
(2) Limiting the numberofalowancesa unicorn hold, pioviderithatthe numberofallowancesheld bathe uM dials notated
the source s obligation to comply with any other provisions of the Ad,
(3) Requiring a change of any Idrld inane see la regulating electric utility ratesand dtarges, aflecbng any state lawregalding
such State regulation, or limiting such State regulation, including any pnidence review requirements under such
State law.
(4) Modityirigthe Federal PowerAd or aflectinglte authority of the Federal Energy Regulatory Commission undertone Federal
Power Act, or,
(5) interfering with or impairing any program for competitive bidding for power supply in a State in which such program is
established.

,exempting or exdudingothe owners and operators and, to the extent
me designated representative fan atieaed source or afleded unit m compliance with anyotherprov

ceuficauan

lam authorizedto nnkethissubmission on behalfofthe ownersandoperatorsofthe afleded source orafleded units forwhidi
the submission is made. certify under penaltyoflawthat I have personally examined, and am famirlarwirla, the§atemerts and
information submitted in this document and all its attachments. Based on my inquiry of those individuals with primary

Br ontainirlgthe information, I certify matthew §atements and information are torte best of my Iaiowledge aid belief
true, narrate, and complete. lam aware that there are signify nt penalties for submitting false statementsand information or
omitting required statements and information, inducing the possibility of one or imprisonment.

STEP s (optional)
Enter the source_ AIRS
and FINDS ndentaticatnon
numbers, if known

EPA Form 7610-16 (rev. 12-94, previousversions obsolete)



plant Name Gila Bend Power Generation Station A Z
State

Q

DRIS Code

Robert A. lnnamoratiName
Address Power Development Enterprises, Inc.

5949 Sherry Lane, Suite 1880
Dallas, TX 75225

Phone Number (214) 210-5080 Fax Number (214) 210-5079

E-mail address Gr available)

Not AvailableName

Phone Number Fax Number

E-mail address (if available)

United States
Environmental Protection Agency
Acid Rain Program

m a  n o w s 0 w s

gem Certificate of Representation Page 1

For more information, see instructions and refer to 40 CFR 72.24

This submission is: 13 New E] Revised (revised submissions must be completed in full, see instructions)

This submission induces combustion or process sources under 4o CFR part 74 O

STEP 1
Identify the source by
plant name, Slate, and
ORIS code. ' Will provide ORIS Code ans Unit IDs when received from EIA.

STEP z
Enter requested
intormatnon for the
designated
representative.

STEP 3
Enter requested
information for the
alternate designated
representative, if
applicable.

STEP 4
Complete Step 5, read
the certifications, and
sign and date. For a
designated representa-
tive of a combustion or
process source under 40
CFR pan 14, the refer-
ences in the certifications
to "affected unit" or
"affected units" also
apply to the combustion
or process source under
40 CFR part 14 and the
references to "affected
source" also apply to
the source at w is the
combustion or process
source is located.

lcertifythat I was selected as the designated representative oraltemate designated representative, as applicable, by an
agreement binding on me owners and opera ors of the affected source and each affected unit at the source .

certify that! have given notice of the agreement, aeleding me astre 'designated representative' forth afteded source and
each affected unit at the source identified in thiscerlili te of representatson, in a "¢w=p=g=f of geneial circulation in the area
where the source is iocatea or in a State publication designed to owe general Pu in no ice.

loerdfythat r have all "=°¢===fl authority to we out my duties and responsibilities unaerme Add Rain Program on behalf
of the ownersand operators the affected source and of each afreaea uR at the source and that edi such operand
operator shall be fully bound by my actions_ inactions, or submissions.

certify that lean abide byaryefidu . ry responsibilities imposed bathe agreement by whim las selected asdesignated
representative or alternate slgnated representative, as applicable.

lcertifythat the ownersand operators of the affected source and of each affected unit at the source shall be bound by any
order issued to me by the Administrator, the permitting authority, or a court regarding the source or unit.

Where there are multiple holders of 'egg or equitable title to, era leasehold entered in, an affected unit, orwhere a utility
or mg,-=~=' armorer purchases power m an afleded unit under life-of-the-unit, Tim power contractual arrangemertts, l
cerci that:

cy:

Ihave . n written notice ofmyseledion as the . rated representative or alternate designated representative,
asapé8bt¢. and of the agreement by whida I wJé'3?e¢¢¢ to eadw operand operator of the afleded souse and
of each affect:ted unit at e source, and

Allowances and the eoceeds of lransaciions involving allowances will be deemed to be held or distributed in
Eoportnon to each ho is legal, equitable, leasehold, or contractual reservation orentillement or, if such mol;

elders have expressly provided lot a different distribution of allowances by contract, that allowances and
proceeds oftransadions involving allowances will be deemed to be held or distributed in accordance with the
c o n t r a .

The agreement bywhich I was selected astre anemate designated representative, ifagplicable, inoiudesa procedureforth
owners and o orators of the source and aiteded unitsatthe source to authorize the a emote designated representative to
ad in lieuof designated representative.

EPA Form 7610-1 (rev. 4-98, previous versions obsolete)



Gila Bend Power Generation Station

pantName (from Step1)

'" <\...:x GL f- *>_.
Signature (designatedrepresentative)

3-'u\- ga

Date

Signature (alternate designated representative) Date

Power Development Enterprises, Inc.
Name )tOwner Operator

ID# ID# ID# ID# ID* ID# ID#

ID# ID# ID# ID# ID# ID# ID#

Name Owner Operator

ID# lo# ID# vo# ID# ID# ID#

ID# ID# ID# lo# ID# ID# ID#

Name Owner Operator

ID# ID# ID# ID# ID# ID# ID#

ID# lo# ID# ID# ID# lo# ID#

Name Owner operator

ID# ID# ID# ID# ID# lo# ID#

ID# ID# ID# ID# ID# ID# ID#

Certificate - Page 2

Page 2 of Q]

lam authoruedto make this submission on behalfofthe ownersand operators of the affected source oraffeded unrtsfor
whid'r the submission as made. loenjfy under penalty flaw that I rave personalty examined and am tamilrar wt, me
datemerrts aid ntomration sutimrued rn thrsdoarmeM and all nsarraawmertzs.
gggrarv responsibi!it¥ for obtaining?ethe iniomation, . .

med; and belie true, aoaira. ,and oomptete. lam aware that there are signmcarit penattres for submitting false
s t a t e s and information or omittrrrg required Satementsard rnfomiatron, indudrng me ofiirre orimpfsonrnerrt.

Based on rr%i1q4.filyofthoeeindividuals with
I certify fratthe statements and in matron are tothe bedof my

STEP 5
Provide the name of
every owner and
operator of the source
and identify each
affected unit (or
combustion or process
so Ce the own
angler :pet%te.

EPA Form 7610-1 (rev. 4-98, previous versions obsolete)



REFERENCE 4

EMISSIGN RATE CALCULATIONS
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APPENDIX TABLE A-4
CODLING TOWER EMISSION CALCULATIONS

GILA BEND PT WER GENERA TION PROJECT
GILA BEND, ARIZONA

Potential C
Circulating

Water Flow

(rpm)

181 .800/ tower

Water

Density

(lbs/gal)

8.345

voling Tower Emission Calculations 2
Percent Drift Assumed

from Coolant TDS

(%) (PPM)

0.003 4.080

Estimated

TSP Emissions

(lbs/ hr)

11.14

Note:
(1) TDS based on 12,000 PPM from AP-42, Chapter 13 and then subsequently reduced by 34% to account for actual

particulate in the TSP range of 10 m 100 microns. This size distribution was reported in an EPRI document called that all particle

Users Manual: Cooling~Towcr-Plume Prediction Code. Table 4-1 , pg. 4-4. The EPR] document also states emissions

are above 10 microns.

(2) Emissions an per cooling tower per turbine.

(3) Per cooling tower with 4 cells.

Gila Bend Power Generation Project 03/31/2000 I Appendix A
3962-001PSD Permit Application

I
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LA WRBNCI8 COUNTY PO WER PROJECT
LAWRENCE COUNTK INDIANA

Sample Calculations

I. Air Flow Determination: Convert themass sowrateof the CTG with ductbumers on to Adm at 10F and at base load.
. .

Usingideal gas law,

Qadm :

where,

Pane = (14.36 psi) x (1 arm/ 14.7 psi)
: 0.977 arm

NoT<;~oa =Q,,,a,, / M-W-exhaust = (3,788,000 lb/hr) / (28.46 lbAbmole (MW calculated from vendor suppwad perlblmance sheets)
: 133,099.1 Ibmole/hr

where,
Qmass Nendlor supplied data)

lNCTG4>DB) x (0.73 arm-dAbmnl-R)x(173+460 R)

(Psne arm) x (60 min/hr)

= Qcrs + Q¢..¢.,,.,5,= 3,763,000 lblhr + 25,000 In/hr
: 3,788,000 In/hr

Therefore,
Exhaust =1.049.194 f1"1 min

ll. co firannentratirwn. CO concentration is calculated similar to statement II, exceptM.W.00 = 28 lbAbmol

Ill. SO-. Conrzenfratinnx Calculate S02 mass emissions at 10 F (ambient) and at base load for a CTG with ductbumers Qr.

Self ltirlnt
Given,
Emission faclor = 0.006 lb/MMBtu (emission favor taken from Ap-42, Supplemental D with a factor of safany of 10 added)

Qsoz, mass = (emission factor) x (combined heat input of CTG and DB)
: (0.005 lb/MMe¢ul X (1 ,698 + 300 MMBtu/hr)
=.1.1.29.lhlh[

IV. VQG Concentration: VOC concentration is calculated similar to statement ii, except M.W.(35 meman¢)ci44 = 16 lbhbmol

Ammonia Emissions: NH3 is based on a oonsewative maximum emission of 10 PPM and the following EPA equation from
AP-42Appendix A.

C PPM [nH3 M.W.] x (Air Flow, afr) x x 14.36

14.7psi
x <60 min/hr) x (8,760 hrs/ year)

TPY

520 R

(460 +

[3854 x 10°] x (2.000 lbs/ ton)

Lawrence County Power Project
PSDPermit Application

03/31/2000 / Appendix A

2618-009

v.
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REFERENCE 5

BACT ANALYSIS

This section presents the Best Available Control Technology (BACT)

analysis for each pollutant emitted at the Gila Bend Power Generation Project

(GBPGP) which is subject to the PSD Regulations. The PSD regulations require

new major stationary sources to apply BACT to each emission unit which is

subject to regulation under the Clean Air Act and which has the potential to emit

air pollutants in significant amounts as defined by 40CFR52.2l. The PSD

regulations are applicable to sources located in attainment areas only. The

GBPGP will be located in an attainment area for all criteria pollutants.

BACT is essentially an emission limitation based on the maximum degree

of reduction for each pollutant, on a case-by-case basis, taldng into account

technical feasibility, energy, environmental, and economic impacts. In no event

can the application of BACT result in the emission of any pollutant that would

exceed the emissions allowed by an applicable NSPS or NESHAP. BACT is

defined in the Clean Air Act as a numerical emission limit. This numerical limit

can be based on the application of air pollution control equipment, specific

production processes, methods, systems or techniques, or fuel cleaning or

combustion techniques.

PQLLLITANT APPLICABILITY

The proposed GBPGP is a major PSD source as described in Section 18.

The pollutants subject to review under the PSD regulations, and for which a

BACT analysis is required include nitrogen oxides (NOX), sulfur dioxide (SON),

carbon monoxide (CO), total suspended particulates (TSP), particulates less than

or equal to 10 microns in diameter (PM10), and volatile organic compounds

(VOC).

Hazardous air pollutants (HAPs) are emitted from this facility but are not

subject to review under the PSD regulations. HAPs previously regulated by

Section 112 of the National Emissions Standards for Hazardous Air Pollutants

GILA BEND POWER GENERATION PROJECT
PSD PERMITAPPUCA rlon
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(NESHAPS) and Section 111 of the New Source Performance Standards (NSPS)

program, are exempt Hom Federal PSD applicability because these HAPs are now

regulated under Title III of the 1990 Clean Air Act Amendments.1

Though a BACT analysis is not required for each of these Section 111 or

112 pollutants, the effectiveness of a particular control technology on each HAP

emitted must be evaluated. For the GBPGP, these HAPs primarily include

formaldehyde and hexane, as well as trace amounts of other I-LAPs listed on the

Combustion Air Toxic Emissions Table in Appendix A.

EMISSION UNITS APPLICABILITY

The emission units and the pollutants for which a BACT analysis is

required include:

5.2

> Combustion turbines, auxiliary boiler, emergency diesel generators,
diesel fire pump, and fuel preheaters - NOt, SO2, CO, TSP/PM,0,
VOC

> Cooling Towers - TSP/PM10

5.3 BACT ANALYSIS APPROACH

Under the PSD program, newly constructed and modified major sources in

areas with satisfactory air quality, i.e., attainment areas, must implement BACT.

In contrast, new and modified sources in areas with poor air quality, i.e., non-

attainment areas, must implement the lowest achievable emission rate (LAER)

(existing sources in poor air quality areas must implement reasonably available

control technology [RACT]). The area surrounding the GBPGP is an attainment

area, therefore the BACT process is followed as outlined in the EPA draft

I Memorandum, Seitz, John/Environmental Protection Agency to Smith, WinstoMEnvironmental Protection

Agency concerning Davidson Exterior Trim/Textron, February 3, 1989

G1LA BEND POWER GENERATIQN PROJECt
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document "New Source Review Workshop Manual" (EPA, February, 1996). The

five steps involved in a BACT analysis are:

&

&
&
&

&

Identification of all available control options with practical potential for
appl ication to the speci f ic emiss ion uni t for the regulated pol lutant
under evaluation.
Elimination of teclmically infeasible or unavailable technology options.
Ranking remaining control technologies based on control effectiveness.
Evaluation of most effective control technologies and documentation of
results.
Selection of BACT

Best  Ava i l abl e  Control  Technology (BACT) i s  def ined in 42  U .S .C.  &

7479, provision within the Clean Air Act as follows :

" [BACT]  means  an  emi s s i on  l i mi ta t i on  ba s ed  on the  max i mu m

degree of reduction of each pollutant subj et to regulation under this chapter

emitted from or which results from any major emitting faci l i ty, which the

permitting authority, on a case-by-case basis, taldng into account energy,

environmental ,  and economic impacts and the other costs ,  determines is

achievable for such facility through application of production processes and

available methods, systems and techniques..."

Economic as well as energy and environmental impacts are considered in a

top down BACT analysis, the top down BACT approach must not only look at the

most stringent emission l imits previously approved, but it also must evaluate al l

demonstra ted  and potent i a l l y  appl i cabl e  technolog i es ,  inc lud ing  innova t ive

controls, lower polluting processes, etc. These technologies and emission l imits

are identi f ied through a review of EPA's R.ACT/BACT/LAER Clearinghouse

(RLBC) . A di scuss ion of  thi s  approach i s  prov ided in Appendix B. If  the

proposed BACT is  equivalent to the most stringent emiss ion l imit,  no further

ana lys i s  i s  necessary. However ,  i f  the  most  s tr ingent emiss ion l imi t  i s  not

selected, additional analyses are required.

GILA BEND POWER GENERATION PROJECt
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Once the most stringent emission limit has been identified, its technical

feasibility must be determined. In general, a control option is considered

applicable if it has been, or is soon to be, developed on the same or similar source

type. A control teclmique is considered available if it has reached the licensing

and commercial sales stage of development. A technology that is available and is

applicable to the source under review is considered technically feasible. If a

control technique is not applicable or is technically or economically infeasible for

the source in question, the next most stringent technology is evaluated.

process continues until an emission control technology cannot be eliminated. If a

control technology is technically and economically feasible and provides the most

stringent emission level, that control is considered BACT unless energy or

environmental impacts preclude its use.

The determination of what ultimately constitutes BACT is left to the State

Regulatory Agency in which the emissions unit will operate. This allows State

regulatory agencies to consider the weight or emphasis to be placed on the energy,

environmental and economic impacts of control. The State regulatory agency may

consider the size of the plant, the increment of air quality which will be absorbed

by any particular major emitting facility, and such other considerations as

anticipated and desired economic growth for the area. For the GBPGP, the Air

Quality Division of Maricopa County Environmental Services Department will

The

determine BACT for the project.

5.3.1 Impact Analysis of Control Alternatives

If the most stringent technically feasible emission limitation is not selected

as BACT, justification must be provided in terms of adverse environmental,

energy, or economic impacts. The net environmental impact is the first

analysis performed for each alternative. Both beneficial impacts and adverse

GILA BEND POWER GENERATION PROJECT
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impacts should be discussed and qualified/quantified where possible. All air

pollutants should be included in the analysis, including air pollutants not

currently regulated under the Clean Air Act. Therefore, an analysis of

unregulated air pollutants and their potential impact is required as part of the

BACT analysis.

The second analysis involves energy impacts. The direct energy impacts of

the control alternatives are estimated in terms of energy consmnption (BTUs,

kph, etc.). 111 addition, the impacts of relying on scarce fuels must be

considered because of the possibility of a change in availability in subsequent

years.

The third analysis involves evaluating the economic impacts of control

alternatives with primary consideration to the cost effectiveness (dollars per ton of

pollutant removed) for each option. The analysis generally includes an estimate

of the capital and annualized costs for each alternative based on vendor quotes and

established USEPA cost-estimating procedures. The analysis addresses both

average and incremental cost effectiveness for each alterative. Details of the

costing methodology are provided in Appendix C.

5.3.2 Enforceability

An emission limit must be proposed for each emission unit subject to

BACT and the emission limit must be federally enforceable. The emission limit

must be short-tenn and specific such that regulatory agency personnel can

determine compliance at any time.

5.3.3 Selection of Alternative Control Systems

The following alternative control systems were considered in the BACT

GILA BEND powsk GENERATION PRQJECT
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analysis for the three combustion turbine generators (CTGs), the auxiliary boiler,

the emergency diesel generators, and the diesel tire pump :

> pox

Combination of Dry Low NOt (DLN) Combustion and
SCONOxTM technology.

Dry Low NOt (DLN) Combustion and Selective Catalytic
Reduction (SCR)

XononTm Technology

> sQ
Very low sulfur fuels

> TSP/PM

Good combustion practices/design

> CO
Oxidation catalyst
Good combustion practices/design

>. VOC
Oxidation catalyst
Good combustion practices/design

The following alterative control systems were considered in the BACT

analysis for the cooling towers:

TSP/PM,0
Drift eliminators/ good design.

Control devices similar in efficiency and function are not considered and

only those technologies which have been commercially demonstrated and for

which manufacturer guarantees are available have been analyzed.

GILA BEND POWER GENERATIQN PROJECT
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s U M MA RY

Table 5-1 summarizes the proposed BACT for the CTGs, auxiliary boiler,

emergency diesel generators, diesel fire pump, and cooling towers at the GBPGP.

This analysis reaches a conclusion on BACT for each of the criteria pollutants as

defined in 40 CFR 52.21.

The alternatives evaluated were based on the USEPA guidelines for the

top-down approach for BACT analysis. Technically feasible alternatives were

evaluated in the order of decreasing stringency.

5.4

5.5 COMBINED CYCLE COEVIBUSTION TURBINES

5.5.1 Background

The GBPGP is proposing to install three combined-cycle combustion

turbines that will provide base load electricity to meet a growing demand in the

surrounding communities. The combustion turbines will exclusively combust

natural gas with a proposed annual operation of up to 8,760 hours.

Nitrogen Oxides (NOt)

5.5.-.I Background

Nitrogen Oxides (NOx) are formed during the fuel combustion process.

There are three types of NOx formations: thermal NOx, fuel bound NOx, and

prompt NOx. Thermal NOx is created by the high temperature reaction in the

combustion chamber between atmospheric nitrogen and oxygen. The amount that

is formed is a function of time, turbulence, temperature, and fuel-to-air ratios

within the combustion flame zone. The majority of NOx emissions result from

thermal NOx generation.

48.7
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Fuel-bound NOt is created by the gas-phase oxidation of the elemental

nitrogen contained within the fuel. Its formation is a function of the fuel nitrogen

content and the amount of oxygen in the combustion chamber. Fuel~bound NOt

formation is a function of the fuel nitrogen content and the amount of oxygen in

the combustion chamber. Generally, natural gas fuel has negligible chemically

bound nitrogen with very little elemental nitrogen present. Therefore, little or no

fuel-bound NOx forms in turbine combustion with natural gas as the fuel source.

The last mechanism for NOt formation, known as prompt NOt, occurs

primarily in other combustion sources that use fi1el~rich combustion techniques.

The formation of prompt NOt occurs through several early reactions of nitrogen

molecules in the combustion air and hydrocarbon radicals in the fuel. The

reactions primarily take place within fuel rich flame zones and are usually

negligible when compared to the formation of NOx by the thermal NOx process.

Combustion turbines generally have high mixing efficiencies with excess air, so

rich combustion zones rarely exist. Therefore, the formation of prompt NOx is not

deemed a significant contributing factor towards NOx formation.

Since the formation of NOx is largely dependent on thermal NOx, several

control technologies employ techniques to reduce the precursors of NOx

formation or use catalysts to treat the post combustion emissions.

5.5.2.2 Discussion

Since the formation of NOt is largely dependent on thermal NOt, several

control technologies employ techniques to reduce the precursors of NOt

formation or use catalysts to treat the post combustion emissions. There are three

types of emission controls for natural gas-fired turbines. The least effective is wet

controls, which uses steam or water injected into the combustion zone to reduce

the ambient flame temperature thus controlling NOx formation. Dry controls use

GILA BEND POWER GENERATION PROJECT
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advanced combustor design to suppress NOt formation. Dry controls include the

standard dry low NOx. Post-combustion catalytic controls that selectively or

non-selectively reduce NO include selective cata lytic reduction (SCR) and the

SCONOxW technology developed by Goal  Line Environmenta l  Teclmolog ies

LLC. The fol lowing subsections present the discussions of the technologies ,

which were evaluated for NOt control for the GBPGP.

5.5.2.3 S C 0 N ( ).\.T"I Teclumlogy

A combination of DLN combustion and SCONOxTM technology

was evaluated for the NO control for the combustion turbine generators.

ABB Al s ton  Pow er  Env i ronmenta l  Sy s tems  (AAP)  ha s  l i c ens ed  the

SCONOxTM technology from Goal Line Environmental Technologies for

NOt abatement on combined cycle gas turbines.

The SCONOTM sys tem i s  a  pol lu t ion control  technology tha t

uti l izes a catalyst for the reduction of CO and NOt. The system uses no

ammonia, and can operate effectively at temperatures ranging from 300°F

to 700°F, making it suited for both new and retrofit applications. Because

the inputs that are needed to run SCONOxTM (natural gas, water, steam,

and electricity) are already present at most power plants, the logistics of

plant operation do not change when the system is installed.

The SCONOxTM catalyst works by simultaneously oxidizing CO to

CON, NO to NOT, and then absorbing NOT onto its surface through the use

of a potassium carbonate absorber coating. These reactions are shown

below, and are referred to as the "Oxidation/Absorption Cycle."

co + mo coz

no + ml n02

->

9
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g

2nd_, + Cuzco, c02 + KNOw + KNOW->

The CON in the above reactions exhausts through the stack. Note

that during  this  cycle ,  the potass ium carbonate coating  reacts  to form

potassium nitrites and nitrates, which are then present on the surface of the

ca ta l ys t .  The  SCONOxTM ca ta l ys t  mus t  be  regenera ted  to  ma inta in

maximum NOt absorption. The carbonate absorber coating on the surface

of the catalyst absorbs nitrogen compounds, and the catalyst must enter the

regeneration cycle.

The regeneration of the SCONOxTM cata lysts  accompl ished by

passing a controlled mixture of regeneration gases across the surface of the

cata lys t  in the absence of  oxygen. The regeneration gases  react wi th

nitrites and nitrates to form water and elemental nitrogen. Carbon dioxide

in the regeneration gas reacts with potassium nitrites and nitrates to form

potassium carbonate, which restores the absorber coating on the surface of

the ca ta lys t .  The react ion that occurs  during  the regenerat ion cycle i s

shown below.

KNOW + KNO; + 4H2 + CON K2CO3 + 4H2o + N2->

Water (as steam) and elemental nitrogen are exhausted through the stack

instead of NOt, and potassium carbonate is once again present on the surface of

the catalyst, al lowing the oxidation/absorption cycle to begin again. There is no

net gain or loss of potassium carbonate after both the oxidation/absorption cycle

and the regeneration cycle have been completed. The process operates as a the

catalyst. A regeneration cycle typically is set to last for three to seven minutes, so
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each section is in the oxidation/absorption cycle for twelve to twenty eight

minutes

The technology for producing a regeneration gas containing a dilute

concentration of hydrogen from natural gas is well developed, and there are

numerous reactions by which this can be accomplished. For installations below

450°F the SCONOxTM system uses an inert gas generator for the production of

hydrogen and carbon dioxide. The regeneration gas is diluted to under 4%

hydrogen using steam as a carrier gas, the typical system is designed for 2%

hydrogen. The appropriate reaction for producing regeneration gas is listed below.

CHI + %of + H20 e coz + 3H2

For installations with operating temperatures greater than 450°F, the

catalyst can be regenerated by introducing a small quantity of natural gas with a

carrier gas, such as steam, over a steam reforming catalyst and then to the

SCONOxTM catalyst. The reforming catalyst initiates the conversion of methane to

hydrogen, and the conversion is completed over the SCONOxTM catalyst. As per

manufacturers information, the application of SCONOxTM in conjunction with

DLN combustion can reduce the NOt emissions to 2.0 ppmvd @ 15% O2.

scone,*m technology is commercially available. However, cost effectiveness

and feasibility of the NO, control for long-term operations has not yet been

demonstrated.

A listing of permitted facilities from the RBLC is provided in Appendix B.

A review of a RBLC indicates that no permits have been issued for combined

cycle combustion turbines firing natural gas using SCONOxW technology.

Economic Impacts

The calculated average cost effectiveness of SCONOxTM technology with

DLN combustion is $148,288/ton NOx removed (refer to Table 5-2). However,
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this does not include other operating and maintenance costs expected due to

malfunctioning of catalyst regeneration process nor the economic impacts of

forced outages to handle those events. The application of SCONOxTM for the

GBPGP will not be feasible because of the economic impact

_ _ 7 _ ,

The GBi»'G'i§ proposes the use of combination of dry low NOt (DLN)

combustion and selective catalytic reduction (SCR), which represents the most

stringent commercially available NOt control technology. Therefore the other

least effective controls will not be analyzed.

The SCR will be added as a post combustion treatment for NOx emissions

by injecting ammonia (NH3) into the turbine exhaust stream and upstream from

the catalyst unit. The SCR unit houses a catalyst typically made from noble

metals, base metal oxides such as vanadium and titanium, and zeolite based

material. The ammonia injected exhaust stream enters and reacts with the catalyst

beds to form NO and H2O. The following equations describe the reactions, which

govern the overall process :

Ono + 4nH3 + of -> 4n2 + 6H20

6no2 + 8nH3 ->7N2 + 12H20

NH; + of -> NOt + H20

The first and second equation reflects the NOx reduction reaction. The

third equation reflects injection of ammonia into high temperature flue gas above

the optimum reaction temperature. At these high temperatures, NOt emissions

increase and the reaction is counter-productive. Therefore, the reaction

mechanisms involved in the process are very temperature-sensitive and can be

used to reduce NOt only over a narrow temperature window.
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Eff i c i ent opera t ing  tempera ture  ranges  vary  for each type of  ca ta l ys t

material . The noble metal catalysts optimum temperature range is 400 to 700°F,

but this range can be lower than what is required to reduce NOt with minimum

ammonia sl ip. The vanadium-titanium catalyst operates at a sl ightly higher range

of temperature, 450 to 800°F, which makes it most suitable for a combined cycle

base load faci l i ty . The zeol i te-based cata lys ts  have even a  higher operat ing

temperature range of 800 to l ,l00°F. Ideally the SCR would be located within the

HRSG where the temperature i s  typica l ly s table,  thus providing temperatures

within the optimum range of the vanadium-titanium catalyst. The application of

an SCR unit wil l  successful ly attain a NOt emission of 3.0 ppmvd at 15 percent

oxygen.  This  wi l l  resu l t in a  maximum NOt emiss ion rate of  20 .0  pounds per

hour at full load from each combustion turbine generator.

One possible adverse environmental impact of this NOt control system is

ammonia  s l ip.  One poss ible  cause of  ammonia  s l ip occurs  when the exhaust

temperature fa l ls  outside the optimum catalyst reaction range. A second cause

occurs when the cata lyst i tsel f  becomes prematurely fouled or exceeds i ts  l i fe

expectancy. Some ammonia slip will occur regardless of the efficiency of the unit

due to the SCR manufacturer 's  recommendation to inject NH3 above what i s

stoichiornetrically required. This associated ammonia slip will be designed to not

exceed 10 ppm to insure that the proposed NOx emission level is met.

A rev i ew  of  a  RBLC for  combined  cyc l e  combus t ion tu rb ines  t i r i ng

natural gas indicates BACT emission l imits ranging from 4 to 10 ppm, based on

the appl ication of SCR technology. A l i s t ing of  permitted faci l i t i es  from the

RBLC is provided in Appendix B.

There  a re  potent i a l  env i ronmenta l  impacts  a s soc i a ted  w i th  the  SCR

system, a l though they are not s igni f icant. One,  a s  ment ioned before ,  i s  the

ammonia slip, which will be designed to not exceed 10 ppm. Proper control of the

G11.A BEND POWER GENERATION PROJECT
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ammonia injection will minimize the ammonia slip well below the designed

maximum and will maximizeNOx reduction. The second potential environmental

impact is a negligible amount of ammonia salt precipitation, which can be emitted

to the atmosphere. The ammonia salt formation is the function of the fuel-bound

sulfur content and the amount of excess ammonia in the catalyst bed. The catalyst

forms suit"ur trioxide, which then mixes with water vapor to form sulfuric acid,

which oxidizes the sulfur dioxide in the exhaust stream. This acid then reacts with

the Hee or unreached ammonia to form ammonia salts that can agglomerate in the

exhaust stream as it cools. The potential for formation of ammonia salts is

minimal due to the low sulfur content of natural gas. The third environmental

impact is associated with the transportation, handling and storage of aqueous

ammonia, which can result in potential spills and evaporation of ammonia into the

atmosphere. The overall risk of this occurrence is considered low. There are no

anticipated environmental impacts associated with the spent catalyst material,

because the metal is shipped back to the manufacturer for recycling.

5.3.2.6. Xo/zo1zf11

XononTm is an emerging emission control technology that has been

introduced commercially by Catalytica, Inc. This technology uses catalytic

combustion to reduce NOt emissions from gas turbines to 3-5 ppm. According to

Catalytica, Xononm has successfully reduced NOt emissions to 3 ppm in

laboratory and pilot tests on small turbines.

XononTm uses flameless combustion to bum natural gas and requires no

down-stream cleanup device to reduce NOt emissions. This technique prevents

the formation of thermal NOx during the combustion of fuel and avoids the need

for ammonia injection, as with SCR. XononTm may be retrofitted to existing

turbines because it replaces the diffusion or lean pre-mix combustion cans.

GILA BEND POWER GENERATIONPROJECr
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In the XononTm technology, a fuel and air mixture is oxidized across

several small catalyst beds, which combusts the fuel at a temperature lower than

that at which thermal NOt is formed. A partial flame is used downstream to

complete the combustion process where unavoidable small amounts of NOt are

formed. The XononTm catalyst will age with time, as with other catalyst.

However, the XononTm catalyst can be easily replaced with a combustor

replacement.

Currently, XononTm is not available for large industrial gas turbines such

as the GE Frame UFA. According to a press release from Catalytica, GE and

Catalytica are collaborating on the Pastoria Energy Facility project in Bakersfield,

California to adapt the Xononm technology to tit the GE Frame UFA turbines.

The project is expected to begin construction in 2001 and enter commercial

operations by the summer of 2003. However, presently GE does not offer a

XononTm combustor on any large industrial turbines. XononTm is not considered

to be a commercially available control technology for the GBPGP. Furthermore,

GE nor Catalytica could provide cost data for the XononTm technology and

therefore was not considered a viable control alternative for this project.

5.5.2.3 Collusion am! BA CT Determination

The GBPGP proposes a NOt emission limit of 3.0 ppmvd at 15% oxygen

for combustion turbine generators. The emissions will be controlled by utilizing a

combination of DLN combustion and SCR. There are no anticipated adverse

environmental impacts associated with this control technology. This combination

of DLN combustion and SCR represents the most stringent technically feasible

control technology and thus is proposed as BACT.
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5.5.3 Carbon Monoxide (CO)

5.5.3.1 In froduetion

Combustion turbines ~are designed to combust fuel as completely as

possible by incorporating good combustion practices including proper air-to-fuel

ratio and a design that adequately accounts for time, temperature, and turbulence

conditions within the combustion zone. Three applicable CO control techniques

have been identified for combustion turbines. SCONOxTM, catalytic oxidation, and

efficient combustion/ design technology are viable possibilities for CO emissions

controls. The application of scone,**' technology is not feasible for NO

control, therefore not considered for CO control.

5.5.3.2 Camlytic Oxidation Teclmologx'

Catalytic oxidation of CO is a technically proven control alternative for

combustion turbines, however, it has primarily been used to meet specialized

requirements such as Lowest Achievable Emission Rate (LAER), typically in

areas that are designated as non~attainment for CO.

5.5.3.3 Catalytic Oxidation Economic, Environmental, and Energy
Impacts

The installed capital cost associated with catalytic oxidation is $2,112,668

and the annualized cost is $856,086 per turbine when firing natural gas. The cost-

effectiveness is $9,638 per ton CO removed. These cost impacts are considered to

be excessive.

The energy impact is the result of pressure loss through the catalyst, which

reduces the turbine power output. The estimated annual energy impact is $36,059.
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A summary of the capital cost, annual cost-effectiveness,

environmental and energy impacts of catalytic oxidation to control CO emissions

are presented in Table 5-3.

cost,

5.5.3.4BA CT Conclusion

The CO emission rateundermaximum load conditions will be limited to

17 ppmvd when firing natural gas. A review of EPA's RBLC database (Appendix

C) indicates that other combustion turbines that utilize natural gas have been

issued permits with BACT-based CO emissions in the range of 3 to 60 PPM

(based on full load operation). Given the regional air quality conditions arid the

fact that the predicted maximum impact of CO emissions on the surrounding

environment will not be significant, the proposed emission limits are believed to

be representative of a top level of emission control. There are no expected

adverse economic, environmental or energy impacts associated with the proposed

control alternative. Thus good combustion practices/design are proposed as

BACT for CO emissions from the combustion turbines.

5.5.4 Sulfur Dioxide (SON)

Control techniques available to reduce SON emissions include flue gas

desulfurization (FGD) systems and the use of low sulfur fuels. A review of the

RLBC indicates that while FGD systems are common on boiler applications, there

are no known FGD systems on combustion turbines Thus, the use of an FGD is

rej ected as a BACT control alternative.

The GBPGP will utilize natural gas in the turbines. The maximum

estimated SO, emissions would be 0.003 lb/MMiBtu for the turbines. The use of

very low sulfur fuel has an established record of compliance with applicable

regulations. NSPS, subpart establishes maximum allowable S02 emissions

associated with combustion turbines and requires either an S02 emission
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limitation of 150 PPM or a maximum fuel content of 0.8 percent by weight (40

CFR Part 60, Subpart GG). The estimated emissions for these units are

summarized in Table 7-1 and show that the emissions will be significantly less

than the NSPS limit. Therefore, the very low SON emission rate that results from

the use of natural gas is proposed as BACT for the turbines. There are no

expected adverse environmental or energy impacts associated with the proposed

control alternative.

5.5.5 Volatile Organic Compounds (VOC)

Catalytic oxidation of VOC is a technically proven control alternative for

combustion turbines, however, it has primarily been used to meet specialized

requirements such as LAER, typically in areas that are designated as non-

attainment for ozone. Catalytic oxidation can achieve a VOC reduction efficiency

of 50 percent with VOC compounds larger than ethane. Since natural gas is

comprised of over 92 percent methane, a significantly smaller compound than

ethane, the reduction efficiency by this technology when firing natural gas is

exaggerated. However, the cost analysis is conservatively based on the 50 percent

reduction efficiency. Good combustion practices include proper air-to-fuel ratio

and design that adequately accounts for time, temperature, and turbulence

conditions within the combustion zone.

The cost effectiveness of catalytic oxidation is $142,238 per ton VOC

removed and is considered to be excessive. The energy impact is the result of

pressure loss through the catalyst, which reduces the turbine power output. The

annual energy impact is assessed at $53,286. These cost impacts are considered to

be prohibitive.

A summary of the capital cost, annual operating cost, cost-effectiveness,

environmental and energy impacts of  catalytic oxidation to control VOC
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emissions is presented in Table 5-4. The capital and operating costs elements for

the catalytic oxidation system will be the same as for the CO catalyst and are

contained in Appendix D. Because of the adverse economic and energy impacts,

catalytic oxidation is rejected as a BACT control alternative.

Almost all of the recent permits listed in the RLBC database (Appendix B)

indicate that good combustion practices/design is the preferred method of VOC

control on combined cycle combustion turbines. The maximum estimated

unburned hydrocarbons emissions concentration is 1.4 ppmvw at 15 percent

oxygen &om the CTG. The VOC emission concentration will be less than the

unburned hydrocarbon concentrations. The slight difference in concentration is

due to the differences inherent in the combustion sources. There are no expected

adverse economic, environmental, or energy impacts associated with good

combustion practices/design. Thus, good combustion practices/design is proposed

as BACT for control of VOC emissions for the combustion turbines.

5.5.6 Total Suspended Particulates/PM,,,

Total suspended particulates (TSP) and particulate matter less than 10

micrometers (pM,0) will occur from the combustion of natural gas. The EPA's

AP-42, Filth Edition, Supplement B, Section 3, considers particulate matter from

natural gas combustion to be less than 1 micron, so all emissions are considered as

PM,0. The PM,0 emissions from the combustion of natural gas will result

primarily Hom inert solids contained in the unburned fuel hydrocarbons, which

agglomerate to form particles. PMn, emission rates Hom natural gas combustion

are inherently low because of very high combustion efficiencies and the clean

burning nature of natural gas. Therefore, use of natural gas is in and of itself a

highly efficient method of minimizing emissions. The maximum estimated PMn,

emission rate is 0.023 lbs/MMQBtu. Based on the EPA's R.ACT/BACT/LAER

•
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Clearinghouse (RBLC) database, there are no BACT precedents that have

included an add-on TSP/PM", control requirement for natural gas-fired

combustion turbines. Therefore, BACT for PMn, emissions from the combustion

Mbines is proposed to be the use of a low ash fuel and efficient combustion. This

BACT choice will meet any reasonable opacity standard. Typically, plume

opacity is not an issue for this type of facility as the exhaust plumes are nearly

invisible except for the condensation of moisture during periods of low ambient

temperature. There are no expected adverse environmental or energy impacts

associated with the proposed control alterative.

AUXILIARY BOILER

5.6.1 Background

One natural gas-fired boiler will be installed to provide an alternate source

of steam for facility heating and soil starting the combustion turbine systems. The

auxiliary boiler has a rated heat input of 33 million BTUs per hour. The auxiliary

boiler will fire a maximum of 8,760 hours per year and will vent through a

separate stack.

5.6

5.6.2 Nitrogen Oxides (NOt)

The boiler design will incorporate Low NOt burners for NOt control,

which is common for auxiliary boilers. Due to the intermittent use of this boiler,

the use of Low NOt burners is proposed as BACT for NOx control of the

auxiliary boiler. The estimated NOx emissions rate is 0.12 lb/MTVIBTU. No

expected adverse environmental or economic impacts are associated with this NOx

control technology.
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5.6.3 Carbon Monoxide (CO)

The control technologies evaluated for use on the natural gas-fired

auxiliary boiler include catalytic oxidation and proper boiler design/good

operating practices. The cost of add-on controls on intermittently operated

facilities is prohibitive.

However, controlling boiler-operating conditions can minimize carbon

monoxide emissions. This includes proper burner settings, maintenance of burner

parts, and sufficient air, residence time, and mixing, for complete combustion.

The maximum estimated CO emission rate is 0.152 lb/MMBtu. Thus, boiler

design arid good operating practices are proposed as BACT for controlling the CO

emissions from the auxiliary boiler. The proposed BACT will not have any

expected adverse environmental or energy impacts.

5.6.4 Sulfur Dioxide (SO)

Control techniques available to reduce S02 emissions include flue gas

desulfurization (FGD) systems and the use of low sulfur fuels. A review of the

RLBC indicates that while FGD systems are common on boiler applications, they

are not common with boilers firing very low sulfur fuels, such as natural gas.

FGD systems are not cost effective because the S02 emissions are Meady

minimal. The estimated SON emission rate is 0.03 pounds per hour. Thus, the use

of an FGD system is rejected as a BACT control alterative.

Therefore, the use of natural gas is proposed as BACT for the auxiliary

boiler. There are no expected adverse environmental or energy impacts associated

with the proposed control alterative.

5.6.8 Volatile Organic Compounds (VOC)

The control technologies evaluated for use on the natural gas-fired

auxiliary boiler include catalytic oxidation and proper boiler design and good
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there is a power outage The heat input for the emergency diesel generator is

5_7 EMERGENCY DIESEL GENERATOR

5.7.1 Background

One emergency diesel generator will supply power to the turbine's

auxiliaries in the event that an emergency shut down of the unit is required or

There are no expected adverse environmental or energy

impacts associated with the proposed control alternative.

5.6.6 TotalSuspended Particulates/PM,0

Since the auxiliary boiler will fire natural gas, the same properties that

applied to the combustion turbines will also apply to this application. The

maximum estimated TSP/PMn, emission rate is 0.0102 lbs/MMBtu. The EPA's

RACT/BACT/LAER Clearinghouse (RBLC) database indicates that there are no

BACT precedents for natural gas-fired boilers requiring add-on controls for

TSP/PMn, emissions.

Therefore, BACT for TSP/PMn, is proposed to be the use of a low ash fuel

Opacity is also not an issue with this type on of

application, except for the condensation of moisture during periods of low

ambient temperature.

and efficient combustion.

combustion practices. The cost of add-on controls on intermittently operated

facilities is prohibitive. However, optimizing boiler-operating conditions will

minimize VOC emissions. The maximum estimated VOC emission rate is 0.016

lbs./MMBtu. Thus, boiler design and good operating practices are proposed as

BACT for controlling VOC emissions from the auxiliary boiler. The proposed

BACT will not have any expected adverse environmental or energy impacts.

REFERENCE 5

BAC T AN ALY S 1 S

estimated to be 5.6 M]v[Btu per hour. The annual operating time is estimated to be

less than 500 hours, and typically only 30 minutes of test firing per week.
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_ 5.7.7 Total Suspended Particulates/PMn,

These units, like die turbines and auxiliary boiler, emit particulates

consisting of ash in the fuel and residual carbon and hydrocarbons caused from

incomplete combustion. A review of EPA's RBLC, Appendix C, shows that good

combustion control was the most stringent precedent set for this application. The

TSP/PM10 emissions are estimated not to exceed 1.1 lbs/hr.

Therefore. due to the very low operating hours of these units, good

combustion control and engine design are proposed as BACT. The proposed

BACT will not have any expected adverse environmental or energy impacts.

5.7.3 Nitrogen Oxides (NO)

A review of  the RACT/BACT/LAER Clearinghouse indicates that

emergency diesel generators have not been required to install additional NOt

controls because of intermittent operation.

An uncontrolled NOt emission of 15.5 lbs/hr for the emergency diesel

generator is based on engine design and is proposed as BACT. The proposed

BACT will not have any expected adverse environmental or energy impacts.

5.7.4 Carbon Monoxide (CO)

The control technologies for CO emissions evaluated for use on the

emergency diesel generators are catalytic oxidation and proper design to minimize

emissions. Because of the intermittent operation and low emissions, add-on

controls would be prohibitively expensive. Thus, engine design is proposed as

BACT for controlling the CO emissions from the emergency diesel generators.

An estimated CO emission of 3.34 lbs/hr is proposed as BACT. The proposed

BACT will not have any expected adverse environmental or energy impacts.
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5.7.5 Sulfur Dioxide (SO)

The only mown SON control technique for use on the emergency diesel

generators is the use of low sulfur fuel. An S02 emission limit of 1.1 lbs/hr based

on low sulfur iiuel is proposed. Therefore the use of low sulfur fuel is proposed as

BACT for SO, emissions. There are no expected adverse environmental or energy

impacts associated with this proposed BACT.

5.7.6 Volatile Organic Compounds (VOC)

The control technologies for VOCs are catalytic oxidation and proper

design to minimize emissions. Because of the intermittent operation and low

emissions, add-on controls would be prohibitively expensive. An emission of

1.24 Its/hr is estimated. Thus, engine design is proposed as BACT. The

proposed BACT will not have any expected adverse environmental or energy

impacts.

DIESEL FIRE PUMP

5.8.1 Background

The diesel fire pump will supply water to the fire protection system in the

event the electrical pumps fail. The fire protection system provides fire

suppression and elimination to the entire facility. The heat input for the diesel

powered fire pump is estimated to be 3.0 MlvfBtu per hour and the estimated

annual operation will be less than 500 hours and typically only 30 minutes of test

firing per week. The BACT determinations for all affected pollutants are

discussed below.

5.8.2 Nitrogen Oxides (NO)

A review of the RACT/BACT/LAER Clearinghouse indicates that

emergency/backup diesel-powered fire pumps generally have not been required to
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employ any additional NGx controls because of the intermittent operation and low

emissions. An uncontrolled NOX emission limit of 12.4 lbs/hr is proposed as

BACT. The proposed BACT will not have any expected adverse environmental

or energy impacts.

5.8.3 Carbon Monoxide (CO)

The control technologies for CO evaluated for use on the diesel-powered

fire pump are catalytic oxidation and proper design. However, the cost of add-on

controls on intermittently operated facilities is prohibitive. Thus, engine design is

proposed as BACT for controlling the CO emissions Hom the diesel-powered fire

pump. An uncontrolled CO emission limit of 2.7 lbs/hr is proposed as BACT.

The proposed BACT will not have any expected adverse environmental or energy

impacts.

5.8.4 Sulfur Dioxide (sag

The only mown S02 control technique for use on a diesel Ere pump is the

use of low-sulfur diesel fuel. An S02 emission limit of 0.82 lbs/hr is proposed.

Therefore, the use of low sulfur diesel fuel is the proposed BACT. The proposed

BACT will not have any expected adverse enviromnental or energy impacts.

5.8.5 Volatile Organic Compounds (VOC)

The control technologies for VOCs are catalytic oxidation and proper

design to minimize emissions. Because of the intermittent operation and low

emissions, add-on controls would be prohibitively expensive. Thus, engine design

is proposed as BACT. A VOC emission limit of 1.0 lbs/hr is proposed. The

proposed BACT will not have any expected adverse environmental or energy

impacts.
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5.8.6 Total Suspended Particulates/PM

Control technologies available for TSP and PMn, include jilters such` as

particulate traps, proper engine design, and fuel additives and/or modifications.

Because the uncontrolled emission rates of TSP and PMI() are estimated to be only

0.9 lbs/hr, any particulate controls will be prohibitively expensive. Therefore,

proper engine design is proposed as BACT for particulate emissions from the

diesel tire pump The proposed BACT will not have any expected adverse

environmental or energy impacts.

10

COOLING TowERs

5.9.1 Background

The cooling towers will be multi-celled, mechanical drain, counterflow

droplets.

agglomerate.

type with an associated liquid drift. This drill is a source of particulate emission,

caused by dissolved and suspended solids inherently contained within the liquid

The water droplets then will evaporate allowing the particulates to

Prediction Code",

The particle sizes are mostly in the 20 to 30 micron range,

according to a 1984 EPRI report titled "User's Manual: Cooling-Tower-Plume

Section 4, Pg. 4-1.

The annual operating time is expected to be 8,760 hours.

determination for particulates is discussed below.

The BACT

5.9." Total Suspended Particulates/ PM",

There are no technically feasible alternatives that can be installed on the

cooling towers, which specifically reduce particulate emissions, however, cooling

towers are typically designed with drift elimination features. The MR eliminators

are specially designed baffles that collect and remove condensed water droplets in

the air stream. These drift eliminators, according to a review of the EPA's RBLC,
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can reduce drift to 0.0015 percent to 0.004 percent of cooling water flow, which

reduces particulate emissions.

Therefore the use of drift eliminators to attain an emission rate of 11.2

lbs/hr is proposed as BACT for cooling tower particulate emissions. The

proposed BACT will not have any expected adverse environmental or energy

impacts.

5.10 PROPOSED COMPLIANCE DEMONSTRATION METHODS

The proposed compliance demonstration methods, including the averaging

period, compliance method, and Frequency, are shown in Table 5-5. The

compliance methods include the initial performance testing and continuous

emissions monitoring.
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APPENDIX TABLE A-4
COOLING TOWER EMISSION CALCULATIONS

GILA BEND PT WER GENERA TION PROJECT
GILA BEND, ARIZONA

Calculations 2
Circulating

Water Flow

(rpm)
181 .800/ tower

Potential Cooling Tower Emission
Water Percent Drift

Density from Coolant

(lbs/gal) (%)

8.345 0.003

Assumed

TDS

(PPM)

4.080

Estimated

TSP Emissions

(lbs/ hr)

11.14

Note:
(1) TDS based on 12,000 PPM from AP-42, Chapter 13 and then subsequently reduced by 34% to account for actual

particulate in the TSP lunge of 10 to 100 microns. This size distribution was nepcned in an EPRI document called that all particle

User's Manual: Cooling-Tower-Plume Prediction Code, Table 4-1, pg. 4-4. The EPRI document also states emissions

are above 10 microns.

(2) Emissions are per cooling tower per turbine.

(3) Per cooling tower with 4 cells.

I

Gila Bend Power Generation Project
PSD Permit Application

03/31/2000 / Appendix A
3962-001
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\

LA WENCH COUNTYPUWER PROJECT
LAWRENCE COUNTX I]VDL4NA

Sample Calrzulafirms

I. Air Flow Determinaiiqns Convert the mass flow rate of the CTG with ductbumers on to afr at 10F and at base load.
§QLu1iQD1

Using ideal gas law,

Qadm
(NcTG+Da) x (0.73 arm-cf/lbmol-R) x (173+460 R)

lPsrte arm) x (60 min/hr)

where,

Psite = (14.36 psi) x (1 arm/ 14.7 psi)
= 0.977 arm

NCTG+De =Qmass / M-W-exhaust :(3,788,000In/hr) / (28.45 lb/Ibmole {M.W calcWatedfrom vendor suppliedperibrmance sheets)
= 133,099.1 IbmoleJhr

where,
Qmass = QCTG + Qduahumer = 3,763,000 brr + 2s,000 1b/hr

= 3,788,000 In/hr
Nendor supplieddata)

Therefore,

Qcxhauxt =1.049.194 n°1min

II. CO Crmncentratinn' CO concentration is calculated similar to statement ll, except M.W.¢0 =28 lbnbmol

III.Sr>~ Cnnmnfratinnr Calculate S02 mass emissions at 10 F (ambient) and at base load for a CTG with ductburners Qu.

SQlu1iQIJ;
Given,
Emission factor = 0.006 lb/MMBtu (emission facer taken from Ap-42, Supplemental o with a factor of safety of to aaaea)

Qsoz, mass = (emission factor) x (combined heat input of CTG and DB)
: (0.006 lb/MMBtu) x (1,698 + 300 MMBtu/hr)
=.1l.29Jhlh.l!

Iv. VOC Concentration: VOC concentration is calculated similar to statement II,except M.w.(as methane)CH4 = 16 lbhbmol

Ammonia Emissions: NH, is based on a conservativemaximum emission of10 PPM and the following EPA equation from
AP-42 Appendix A.

C PPM [NHa M.w.] x (Air Flow, Adm) x N 14.36

14.7 psi
x (60 min/hr) x(8,760 hrs/year)

TPY

520 R
(460 +

[a85.1 X 106] X(2,000 lbs/ ton)

Lawrence County Power Project
PSD PermitApplication

v.

03/31/2000 / Appendix A

2618-009



\ Appendix B

BACT SURVEY RESULTS

The BACT survey is the first key step in performing a BACT analysis in

accordance with the "top down" approach suggested by the Environmental

Protection Agency (EPA). That approach requires a source to identify the most

stnlngent emission limit previously approved by the appropriate regulatory agency

for similar or identical units and determine its technical feasibility. The most

stringent emission limits is the Lowest Achievable Emission Rate (LAER) and is

the most stringent limit or standard of performance that is achievable by a class or

category of emission sources. LAER analyses do not typically consider the

economic impacts in the analysis, LAER analyses consider cost if the associated

level of control is so great that the new major source could not be built.

If a source elects to install equipment to meet LAER, no further analyses

are necessary. Thus, the results of this BACT survey provide a basis for the

BACT analysis and the preliminary design.

The approach followed in performing the BACT survey for the GBPGP is

described below:

> The RACT/BACT/LAER (RLBC) Clearinghouse on EPA's Bulletin
Board System was searched for all simple cycle combustion turbines. The
Clearinghouse is a compilation of RACT/BACT/LAER emission limit
determinations voluntarily submitted by air pollution control agencies
throughout the United States.

> Combined cycle combustion turbines were further categorized into the
subset of natural gas-fired and oil-fired turbines, which were then sorted
by pollutant.

> A summary of the natural gas-fired combined cycle combustion turbines
contained in the database as provided.

> In addition to the EPA Clearinghouse search, EPA and State agency
personnel were contacted to obtain additional information on project
status, compliance demonstrations, etc.

GILA Bl~:nn powna GENERAHON PROJECT
PSD Permit Appl icat ion

PAGE B-I
M : \3962001\xspoRTs \psDApp\BAcT \Apx -B -  TExT .Doc
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APPENDIX C

Cost Estimation Methodology for BACT Analysis

The cost estimating approach used in this report is consistent with that

presented in the EPA documents, EAB Control Cost Manual, Control

Technologies for Hazardous Air Pollutants, and OAQPS Control Cost Manual" " 3.

That is, the capital cost estimation procedure is a "factored" or "study" estimate.

For this type estimate a reliable estimate of the total purchased cost is calculated or

a quote is obtained from a vendor and predetermined factors are applied to

determine all other capital cost elements.

The total capital investment is the sum of the total purchased equipment

the total direct installation cost and the total indirect cost. Purchased

equipment costs represent the estimated delivered cost of the control device,

auxiliary equipment, instrumentation, structural support, freight, and taxes.

Control device costs were obtained from vendors and the open literature.

Auxiliary equipment consists of all structural, mechanical and electrical

components required for efficient operation of the device. These include

interconnecting ductwork, fans, stacks, tanks, pumps, piping, and motors.

Auxiliary equipment costs are not always included in the basic equipment quotes

from the vendors. The costs of instrumentation, structural support, and freight, are

then calculated as a fraction of the basic equipment and auxiliaries cost. Each

direct and indirect installation cost may then be calculated as a fraction of the total

purchased equipment cost.

Installation costs consist of the direct expenditures for materials and labor

for foundations and supports, erection and handling, piping, electrical, painting,

insulation, and site preparation, and the indirect costs for contractor's engineering

and supervision, construction and field expenses, construction fees, contingencies,

start-up, and performance tests. These installation costs are expressed as a function

cost,

I EPA -EAB Control Cost Manual (Third Edition), EPA - 450/5-87-001A, February 1987.
z EPA -Control Technologies for Hazardous Air Pollutants, EPA - 625/6-86-014,

September 1986.
3 EPA - OAQPS Control Cost Manual (Fourth Edition),EPA - 450/3/90/006, January 1990.

GILA BEND Cowan GENERATION PRO.MCT PAGE C-I
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\ APPENDIX C

of the total purchased equipment cost. The factors were based on the assumption

that the installation is performed by an outside contractor and not by plant

personnel.

Annualized Costs

Annualized costs are developed using vendor's estimates and operating

data in the literature. Annualized costs are comprised of the direct operating costs

of materials and labor for maintenance, operation, supervision and utilities and

waste disposal, and the indirect operating charges including plant overhead,

general administration, and capital charges.

Labor and material costs for operation, supervision and maintenance will

vary depending on the system type, degrees of system automation, and operating

time. Operating labor is generally reduced with increased system automation. The

maintenance costs of well-designed and maintained control equipment are low.

Utility costs for the control device and auxiliary equipment are based on the total

annual consumption, unit costs and vendor estimates.

Indirect operating costs include the cost of plant overhead, general

administration (G&A), and capital charges. G&A is a direct function of the total

capital cost. Overhead is a function of labor. The capital recovery cost, or capital

charge, is based on the operational life of the system interest and capital

depreciation rates, and total capital cost. These charges are based on the capital

recovery factor (CRF) defined as:

CRF = I (1 + D n

(l + I) n 1

I = the annual interest rate

n = the equipment life (years)

Based on these costs estimating procedures, capital and annualized costs

have been estimated for each flue gas control alterative reviewed. It is important

where:

GILA BEND POWER GENERATION PROJECr
PSD Permit  Applicat ion .

PAGE C-2
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\ APPENDIX C

to recognize that mc costs presented are budgetary estimates, provided for

comparative purposes only, and are not final costs.

GILA BEND POWER GENERATION PROJECT
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EXECUTIVE SUMMARY

Power Development Enterprises, Inc. is proposing to construct a

nominal 750-megawatt combined cycle, natural gas fired electric power

generation facility in Maricopa County, Arizona. The facility, the Gila Bend

Power Generation Station, will be located approximately 60 miles southwest

The proposed power

generation facility will be a new major source and will be subject to the

Prevention of Significant Deterioration (PSD) regulations contained in 40

CFR Part 52.21. As part of the permit application process, the PSD

regulations require modeling of air pollutant emissions from the proposed

facility to evaluate ambient air quality impacts. This modeling protocol

contains information on the proposed modeling approach including a

description of the site, model input data, meteorological data, and other

assumptions and information that will be used to complete the modeling

analysis.

of Phoenix in the town of Gila Bend, Arizona.

PSD MONEUNG Protocol.
Gila Bend Power Generation Station
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SECT1ON 1. 0

INTRODUCTION

1.1 PROJECT DESCRIPTION

Power Development Enterprises, Inc. is proposing to construct a

nominal 750-megawatt combined cycle electric power generation facility in

Maricopa County, Arizona. This facility, the Gila Bend Power Generation

Station, will be located approidmately 60 miles southwest of Phoenix in the

town of Gila Bend, Arizona.

Upon completion, the power generation facility will consist of three

combined cycle combustion turbine generators (CTG), three heat recovery

steam generators (HRSG), one natural gas-tired auxiliary boiler, one

emergency diesel generator, one diesel fire pump, cooling towers and

ancillary equipment. The CTG's will be fired exclusively with natural gas.

1.2 REGULATORY EVALUATION

The proposed facility will be a new major source of air pollutant

emissions located within an area that is in attainment with all established

national ambient air quality standards (NAAQS) for criteria pollutants. As

such, the facility is subject to the Prevention of Significant Deterioration

(PSD) regulations prescribed under 40 CFR Part 52.21. The PSD regulations

impose permitting requirements and specific standards regarding air

emissions from the proposed facility. Estimated annual emission rates for the

proposed facility and PSD significant emission rates are shown in Table 1-1 .

As shown in Table l-l, estimated emissions of carbon monoxide (CO),

nitrogen oxides (NOX), sulfur dioxide (SO2), particulate matter less than 10

microns in diameter (PM100, and volatile organic compounds (VOC) from the

proposed facility exceed the PSD significant emission rates. To satisfy PSD

requirements, an air quality modeling analysis will be performed for

PSD MODELMGpnorocox.
Gila Bend Power Generation Station

l

Page l-l



Pollutant Estimated
Controlled .
Emissions'
(Tons/yr)

PSD Significant
Emission Rates

(Tons/yr)

PSD Review
Required

CarbonMonondde 692 100 Yes

Nitrogen Oxide 289 40 Yes

Sulfur Dioxide 53 40 Yes

PM", 370 15 Yes

Ozone (VOC) 42 40 Yes

Lead 0.4 0.6 No

Sulfuric Acid Mist Negligible 7 No

*

Based on an annual operating schedule of 8,760 hr/yr for three combined cycle combustion turbines.
The pollutant emission rates shown are preliminary estimates. Final emission estimates will be
provided in the PSD permit application.

TABLE 1-1

SUMMARY OF ESTIMATED CONTROLLED EMISSIONS
COMPARED TO PSD SIGNIFICANT EMISSION RATES

PSD MODELMG pRoTocoL

Gila Bend Power Generation Station
Table 1-1



SECTION 1. 0

INTRODUCTION

emissions of CO, NOt, SON, and PMn, from the proposed facility.

1 .3 EMISSION R.ATES 'AND SOURCE PARAMETERS

A summary of the preliminary emission estimates for the pollutants

for which modeling will be performed is presented in Table 1-2. These

estimates are subj et to change depending on final facility designs and

equipment veNdor specifications. Final emission estimates will be presented

as part of the PSD penni application. The source parameters for the various

emission sources will also be established when the final design is completed

and will be included in the final modeling report as part of the PSD permit

application. The final modeling report will include stack parameters such as

stack height, stack diameter, exhaust velocity, and exhaust temperature. The

modeling analysis will be based on a single condition using conservative,

"worst-case" emissions and "worst-case" stack parameters.

The modeling analysis will include an assessment of emissions from

the three combustion turbines with heat recovery steam generators and the

auxiliary boiler. Odder facility emission units including the emergency diesel

generator, diesel fire pump, and cooling towers will not be included in the

modeling analysis for reasons discussed below.

The diesel emergency generator and diesel tire pump will be used on

a limited basis in emergency situations. Limited testing of this equipment

will also occur periodically. Because these units will be operated less than

500 hours per year, these emergency units are considered negligible and will

not be included in the modeling analysis. The facility will also operate a

series of cooling towers. Based on results from anElectric Power Research

PSD MODELING PROTOCOL
Gila Bend Power Generation Station
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EMISSION SOURCE

CARBON
MonoxIde:
EMISSION

RATE
(LB/HR)

SULFUR
DIOXIDE
EMISSION

RATE
(LB/HR)

PM1o
EMISSION

RATE
(u8/HR)

NITROGEN
OXIDES

EMISSION
RATE

(LB/HR)

Combustion Turbine Generator No. 1 50.7 4.0 28 20

Combustion Turbine Generator No. 2 50.7 4.0 28 20

Combustion Turbine Generator No. 3 50.7 4.0 28 20

Awdliary Boiler 5.7 0.05 0.38 4.4

TABLE 1-2

MAXIMUM HOURLY ESTIMATED EMISSION RATES
FOR DISPERSIGN MODELING ANALYSIS

Note: Emission rates are based on worst-case scenarios from preliminary estimates. The final emission
rates used in the modeling analyses will be presented in the PSD permit application.

PSD MODELING protocol.
Gila Bend Power Generation Station

Table 1-2



SEcT1on1.0

INTRODUCTION

Institute (EPRI) study' on mechanical-drah cooling towers, particulate matter

less than 10 microns in diameter (PM,0) is not emitted in measurable amounts

&om these units. Therefore, emissions of PM", from the cooling tower are

considered negligible and are proposed for exclusion iron the modeling

analysis.

'Electric Power Research Institute (EPRI) report titled, "User's Manual: Cooling Tower-
Plume Prediction Code," Section 4, Table 4-1.

PSD MODEUNG Pnorocox.
Gila Bend Power Generation Station

Page 1-3



SECT1ON 2. 0

AREA DESCRIPTION

2.1 SITE LOCATION

The proposed location of the Gila Bend Power Generation Station is

in southwester Arizona approximately 60 miles southwest of Phoenix in

Maricopa County. The site is located in Gila Bend north of Interstate 8 and

just south of the Citrus Valley. The general coordinates of the site are 32° 58'

30" N latitude and 112° 49' 15" W longitude. A map showing the proposed

site location is provided as Figure 2-1 .

2.2 TOPOGRAPHY

The proposed facility is located in southwestern Arizona. The site

elevation is approximately 670 feet (204 meters) above mean sea level (mal).

A review of the United States Geological Survey (USGS) quadrangle map for

the area indicates that terrain elevations vary from approximately 610 feet to

720 feet within a 3 ldlorneter radius of the site. The surrounding terrain at

distances greater than 10 kilometers Nom the site consists of various

mountain ranges including the Gila Bend Mountains to the north, the

Maricopa Mountains to die northeast, the Sauceda and Sand Tank Mountains

to the south, and the Painted Rock Mountains to the west.

2.3 LAND USE CLASSIFICATION

The proposed plant site is located in a sparsely populated region in

Gila Bend, Arizona. A dirt road borders the site property to the west. Native

desert borders the property to the south and east. Fallow agricultural land,

including a former cotton gin and landing strip, borders the property to the

north. Entrance to the site is Hom the bordering dirt road. The property

across the dirt road is native desert. The land to the north of the property

PSD Mom~:LnvG pRoTocoL
Gila Bend Power Generation Station

Page 2-1



SECT1ON 2. 0

AREA DESCRIPTION

consists of abandoned agricultural property. These former cotton fields are

now overgrown with Salt Cedars. Native desert borders the subj et property

to the south and east. . .

The criteria for establishing whether the site should be considered

urban or rural for modeling purposes (suggested by Irwin') is outlined below:

•

•

Classify the land use within a 3-km radius Hom the proposed

facility using the meteorological land-use typing scheme

proposed by Auerz.

If the land use Types ll, 12, Cl, R2, and R3 account for 50

percent or more of the area located within 3 km of the source, Me

area should be considered urban for modeling purposes.

Othewvise, the area should be considered rural.

The proposed plant site area is considered to be rural based upon a

review of the USGS map for the site.

2.4 EX1ST1NG AIR QUALITY

The area surrounding the proposed facility is currently classified as

in attainment of all National Ambient Air Quality Standards (NAAQS).

' J.S. Irwin,Proposed criteria for Selection of Urban Versus Rural Dispersion
Coejieients (Draji Sta.8"Reporf). Meteorology and Assessment Division, U.S.
Environmental Protection Agency, Research Triangle Park, North Carolina. Docket
Number A-80-46, II-B-8 1978.

z August H. Auer, Jr. "Correlation of Land Use and Cover with Meteorological
Anomalies," Journal of Applied Meteorology. 17(5): 636-643 1978.

PSD MODEUNG PROTOCOL
Gila Bend Power Generation Station
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MODELING APPROACH

3.1 OBJECTIVE

Dispersion models are used to estimate the ambient concentrations

resulting Bom a proposed source of emissions to.determine compliance with

NAAQS, PSD increments, and other applicable standards and criteria.

Dispersion modeling will be performed in accordance with the Guideline on

Air Quality Models (40 CFR Part 51, Appendix W). The analyses will

include dispersion estimates for emissions of SO2, NOT, CO, and PM10 1i'orn

the proposed facility.

3.2 CLASS II AREA IMPACT ANALYSIS

The dispersion modeling effort addressing Class II Area impacts will

be divided into two analyses: a preliminary modeling analysis and, if

necessary, a 13111 modeling analysis. The preliminary modeling analysis will

assess only the emission stacks associated with the proposed Gila Bend

Power Generation Station. The results will be compared to the PSD

significance levels, shown in Table 3-1. If the impacts are below the

significance levels, then no further analysis is required. In the event that the

maximum predicted impacts Hom the preliminary modeling analysis exceed

the significance levels, then a full modeling analysis will be required.

If required, a full modeling analysis will consider emissions from the

proposed source, existing sources in the impact area, and the growth

(industrial, residential, and commercial) that accompanies the new source.

The results from the full modeling analysis will be compared to the

appropriate NAAQS and PSD increments as discussed in Section 3.2.2 .

PSD MODELMG PROTOCOL
Gila Bend Power Generation Station
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TABLE 3-1
PSD SIGNIFICANCE LEVELS FOR CRITERIA POLLUTANTS

Pollutant Averaging Period
Significance Level

(ug/m3)

son
Annual 1

24~hour 5

3-hour 25

PMn
Annual 1

24-hour 5

not Annual 1

CO
8-hour 500

1 -hour 2000

SEcr1on3.0

MODELING APPROACH

3.2.1 Preliminary Modeling Analysis

The USEPA Guideline on Air Qualitv Models describes appropriate

models and techniques for use in regulatory applications. These models vary

depending upon source types, receptor terrain elevations, and averaging

times. Model selection is based upon consideration of each of these

characteristics for a given project.

For this analysis, the modeling must determine impacts &om multiple

point sources in simple and complex terrain and for short-term and annual

averaging periods. Therefore, the preferred model based on EPA guidance

is the most recent version of the Industrial Source Complex model in the

Short-Term mode, known as ISCST3 (version 99155).

The ISCST3 model requires four basic types of input data:

> Source Data

> Meteorological Data

PSD MoDE1.mG pRoTocoL
Gila Bend Power Generation Station
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MODELING APPROACH

> Receptor Data

> Model Control Options

The selection of each of these model input items is described below.

Source Data

The proposed facility will have the potential toemitSO2, NOt, CO,

and PM10 from three combustion turbines powered by natural gas. Emissions

will be released to the aerosphere through three separate exhaust stacks.

Also, tile facility will operate an auxiliary boiler that will emit SO2, Not, CO,

and PMI0 through a single exhaust stack. Source data (stack parameters)

required by the ISCST3 model include stack height and stack diameter,

exhaust temperature and velocity, and emission rates of each pollutant to be

modeled. The stack parameters for the emission sources will be established

when the facility design is completed and will be included in the final

modeling report as part of the PSD permit application.

For conservatism, "worst-case" stack parameters Hom a modeling

perspective will be used to conduct the modeling analysis. A review of the

proposed operating load conditions and equipment vendor data will be

completed to establish the 'Worst-case" emission rates and stack parameters.

Maximum emission rates and most conservative stack parameters (lowest

stack exhaust temperatures arid exhaust exit velocities) considering all

proposed operating load conditions will be used in the modeling analysis. A

more refined analysis of the operating load conditions will be performed

requiring additional modeling analyses only if these conservative

assumptions fail to result in acceptable model predicted ambient impacts.

PSD MoD1~:unG PRoTocoL
Gila Bend Power Generation Station
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Meteorological Data

The ISCST3 model requires the use of hourly surface measurements

of wind speed and direction, temperature, mixing heights, and stability in the

RAMMET format. In accordance with USEPA guidelines, the modeling

analysis will be performed using 5 consecutive years of meteorological data

from a nearby, representative meteorological station. For the Gila Bend

Power Generation Station site, surface data from a meteorological station

located in Paloma, Arizona and upper air (mixing height) data from Tucson,

Arizona for the years 1994-1998 is proposed. The Paloma Ranch station is

located approximately 6 miles &on the Gila Bend Power Generation Station

site and its coordinates are 32° 55'36"N and l 12° 53'44" W. Meteorological

data collected by this station is available from the Arizona Meteorological

Network's (AZMET) Internet site ( .ag.Mzona.edW ew.

Receptor Data

The modeling analysis will be performed with a coarse Cartesian

receptor grid extending from the center of the site, with 1-ldlometer spacing.

The extent of the grid will be based upon the distance to maximum impacts.

The locations of maximum impacts will be further refined with smaller

Cartesian receptor grids centered on the coarse grid maximum impact

receptor location. The reined receptor grids will extend a minimum of 1

kilometer out Nom the course grid receptor points, at 100-meter spacing.

Terrain heights for the course and refined grid receptors will be obtained

from l-minute USGS digital elevation maps (DEMs).

In addition to the grids, discrete receptors will be placed along the

facility fencelike (although maximum impacts are expected to occur beyond

PSD Monnmc Protocol.
Gila Bend Power Generation Station
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MODELING APPROACH

the fencelike). The fencelike receptors will be set-up using approximately

100-meter spacing.

Model Control Options

The ISCST3 model contains a number of user-specified options.

Following USEPA guidance, the "regulatory default" switch will be selected,

which includes buoyancy-induced dispersion, final plume rise, the effects of

stack-dip downwash, and calm wind processing. -In addition, ISCST3 will

employ different dispersion coefficients into the model depending on the

land-use classification of the surrounding area. As described in Section 2.3,

an analysis was performed which determined that the area around the site was

rural, therefore, the meal dispersion coefficients will be selected in the model.

The ISCST3 model also has the ability to include the effects of

building wakes on the dispersion of plumes released Hom facility stacks. A

software package using USEPA Building Profile Input Program (BPIP), will

be used to determine the potential effects of on-site and nearby structures.

The program requires the input of the horizontal, lateral, and vertical extent

of each building, as well as, the source-specific parameters of facility stacks.

These data will be used to calculate the predominant building dimensions

associated with each emission source at wind directions of every 10 degrees.

This output will be used by ISCST3 in determining downwash effects on the

dispersion of plumes.

Cavitv Analvsis

The cavity effect analysis wil l  be performed for the turbine stacks.

Malcolm Pirie will use the latest version of SCREENS (version 96043) for

PSD MODELING PROTOCOL
Gila Bend Power Generation Station
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MODELING APPROACH

the cavity impacts analysis, which is the USEPA recommended model for

screening procedures. Buildings or structures causing wake and downwash

effects for any wind direction will be determined. The dimensions of these

buildings will be used in the SCREENS model to determine the maximum

cavity effect concentration. Cavity effect concentration values will be

calculated only if effects are seen off-site. The cavity effect analysis

methodology is described below.

> The SCREENS model will be nm for each structure at the site
within influence of the exhaust stacks.

> The cavity length for each structure will be compared to the
distance from the leeward side of the building to the property line
in the direction in which die source is impacted by the building. If
the cavity length does not extend off-site, then no cavity
concentration will be calculated.

> The structure causing the maximum cavity concentration for the
source in the direction toward the nearest property line will be used
to calculate the cavity concentration.

Results

The maximum impact results from the preliminary modeling analysis

described above will be compared to PSD significance levels (shown in Table

3-1). If impacts are less than the significance levels, then no further analysis

is required. However, if the impacts exceed significance levels, than a full

modeling analysis will be conducted.

3.2.2

If the maximum predicted ambient ground-level concentration for a

Full Impact Analysis

PSD MQDELING pnorocox.
Gila Bend Power Generation Station
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pollutant (either from the ISCST3 or cavity analysis) exceeds its PSD

significance level (shown in Table 3-1), a full impact analysis will be

performed for that pollutant. For each pollutant subject to the full impact

analysis, die significant impact area (SlA) will be determined. The SlA is a

circular geographical region with the radius extending from the proposed

facility to the furthest point of significant impact or a radius of 50 ldlometers,

whichever islets. An impact area will be determined for every averaging

time. The final impact area for a pollutant is die largest impact of the

individual averaging times. Quantifiable iiigitive emissions will be included

in the determination of the impact area.

NAAOS Inventory

The EPA requires that all nearby sources be modeled asapart of the

NAAQS analysis. Nearby is generally defined as within 50-ldlometers of the

SlA. Once the impact area(s) is determined, Malcolm Pirnie will work with

Maricopa County to determine which emissions inventories Hom stationary

sources within die area will be used.

PSD Increment Inventor

The PSD increment inventory M11 include all PSD sources and any

increment-affecting sources within a 50-kilometer annular distance post the

SlA. Malcolm Pirnie will work with Maricopa County to determine which

stationary sources to include in the increment inventory for the multi-source

analysis.

Preeonstruetion Moni tor ing  Exempt ion

Based on the s ignif icance modeling, the maximum ground- level

PSD MODELING Protocol.
GilaBend Power Generation Station
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TABLE 3-2
PSD DE MINIMIS MONITORING LEVELS

Pollutant Averaging Period
De Minims Monitoring
Concentration (ug/m3)

so 24-hour 13

pM,,, 24-hour 10

TSP 24-hour 10

NO2 Annual 14

CO 8-hour 575

$EcT1on3.0

MODELING APPROACH

concentrations will be compared to the PSD De minims monitoring

concentrations (preconstruction monitoring exemption levels) listed in Table

3-2. If the significance modeling indicates that the resulting concentrations

from the proposed emission increase are below the PSD De minims

monitoring level, then a waiver from preconstruction ambient air monitoring

will be requested.

Compliance Demonstration

Once the maximum total concentrations (including facility impacts,

impacts due to other sources, and the appropriate background) for each

applicable averaging mc have been established, these concentrations will be

compared to the NAAQS and PSD increment values shown in the Tables 3-3

and 3-4. Compliance will be demonstrated if the total concentrations are

below the NAAQS and the modeled pollutant increase is less than the

applicable PSD increment.

3.3 CLASS I AREA IMPACT ANALYSIS

The PSD program provides for extra protection for pristine areas of

PSD MODELING Protocol.
Gila Bend Power Generation Station
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SECT1ON 3. 0

MODELING APPROACH

the United States, such as national parks, forests, and wildlife reiiiges. These

areas (Class I areas) have lower ambient air quality thresholds with respect

to significance levels and allowable impacts. A Class Area impact analysis

is conducted to predict ambient impacts at Class I Areas located near a

proposed facility. Since there are no Class I Areas within 100 ldlometers of

the proposed Gila Bend Power Generation Station site location, a Class I

Area impact analysis will not be completed. However, the Federal Land

Manager (FLM) may require that additional analyses be completedto address

impacts at nearby Class H Wilderness Areas located within 50 kilometers of

the site. If necessary, these analyses will be completed based on future

discussions and negotiations with the FLM.

3.4 HAZARDOUS AIR POLLUTANT ASSESSMENT

Since the combustion turbines will operate using natural gas,

emissions of hazardous air pollutants (HAP) Hom the proposed facility are

expected to be minimal. A breakdown of individual and total HAP emissions

Hom the proposed facility will be provided in the PSD permit application

submittal to Maricopa County. If emissions of any single HAP are above the

major source threshold of 10 tons per year, then a HAP assessment will be

conducted. As appropriate, modeling results will be compared with Arizona

Ambient Air Quality Guidelines to evaluate compliance.

1

PSD Monnulvc protocol.
Gila Bend Power Generation Station
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OUTPUT PRODUCTS AVAILABLE TO
MARICOPA COUNTY

111 addition to documentation of the methodology and results of the

dispersion modeling analysis, Malcolm Pirie will provide Maricopa County

with electronic copies of computer model input and output. This will include

input/output ISCST3 modeling liles, BPIP input/output files, meteorological

data files, and DEM (terrain elevation) liles.

PSD MonEunc Protocol.
Gila Bend Power Generation Station
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REFERENCE 7

AMBIENT AIR QUALITY ANALYS1S
I

INTRODUCTION

As a proposed new major source of air pollution to be located in an

attainment area, the proposed Gila Bend Power Generation Station (GBPGS) is

subj et to the Prevention of Significant Deterioration (PSD) regulations prescribed

under 40 CFR Part 52.21. As part of the permitting process, the PSD regulations

require an assessment of the ambient air quality impacts resulting firm the

proposed facility's operations. To address these requirements, an air quality

analysis considering Class I and Class II Areas has been completed and is

described in the sections below.

The proposed GBPGS will be located approximately 60 miles southwest

of Phoenix in the town of Gila Bend, Arizona. This area is currently in attainment

with all established National Ambient Air Quality Standards (NAAQS). The

pollutants emitted by the facility subject to review under the PSD regulations, and

for which NAAQS have been established, are nitrogen dioxide (NOT), carbon

monoxide (CO), sulfur dioxide (SON), and particulate matter (PMT(,). Therefore,

an air quality analysis was performed for each of these pollutants. Additionally,

an analysis was performed for emissions of formaldehyde (HCHO) from the

proposed facility to evaluate compliance with Arizona Ambient Air Quality

Guidelines (AAAQGs).

A modeling protocol was submitted to the Maricopa County

Environmental Services Department, Air Quality Division in March 2000. The

modeling protocol, as presented in Reference 6 of this application, was developed

to outline dispersion modeling procedures in accordance with the Guideline on

Air QualiW Models (40 CFR 51, Appendix W) and the New Source Review

Workshop Manual (USEPA, 1990).

The New Source Review Workshop Manual (USEPA, 1990) describes two

levels of modeling analyses required for NSR/PSD applicants: preliminary and

7.1

GaLABEND POWER GENERATION STATION
PSD Permit Application
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refined. The preliminary analysis (or significance analysis) is conducted to

estimate impacts on ambient air quality from the proposed source alone. Results

Nom the preliminary analysis are used to determine if a refined (full impact)

analysis is necessary and to then define the significant impact region for the full

impact analysis. A full impact analysis is performed for each pollutant that

exceeds its PSD significant impact level. The full impact analysis is more

complex than the preliminary analysis because it considers the combined impact

due to emissions &om the proposed source, existing sources in the impact area,

and growth (industrial, residential, and commercial) that accompanies the new

source.

CLASS II AREA ANALYSIS

The sections presented below describe the methodology used and

summarize the results obtained firm the Class II area modeling analysis

completed for the proposed GBPGS.

'7_'>

7.2.1 Model Selection

The EPA Guideline on Air Quality Models describes appropriate models

and techniques for use in regulatory applications depending upon source types,

receptor elevations, and building downwash potential and averaging times. Model

selection should be based upon consideration of each of these characteristics for a

given project. For the GBPGS, the modeling addresses impacts Hom point

sources in simple and complex terrain and for short-term and annual averaging

periods. Therefore, the Industrial Source Complex model in the short-term mode,

known as ISCST3 (version 99155) was used as recommended by EPA.

GILA BEND Power GENERATIQN STATION
PSD Permit Application
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I

The ISCST3 model requires four basis types of input data including source

data, meteorological data, receptor data, and model options. Each type of input

data used in the modeling effort is described in the sections below.

7.". ' Source Data

The GBPGS will consist of three-combined cycle combustion 'turbine

generators. The combustion turbine generators will be fired exclusively with

natllral gas. Other emission sources planned for use at the facility include one

auxiliary boiler, one emergency diesel generator, and one diesel fire pump. The

auxiliary boiler will be fired exclusively with natural gas. The emergency diesel

generator and diesel fire pump were not included in the modeling analysis since

they will be used on a limited basis in emergency situations. A site plan showing

the layout of the proposed equipment at die site is presented in Section 1.0 of this

document in Figure 1-2.

The proposed GBPGS will have the potential to emit various criteria air

pollutants including Not, CO, SO2, PM,0, and also smaller quantities of hazardous

air pollutants (HAPs). For purposes of comparison to the PSD significance level

and for conservatism, NO, emissions Hom the turbines are assumed to convert

entirely to NOT in the atmosphere. Modeling was performed for each of the four

criteria pollutants to identify the maximum predicted concentrations for

comparison with established significant impact levels. Also, since potential

emissions of formaldehyde from the proposed facility will exceed major HAP

source levels (10 tons per year), a modeling analysis was completed to evaluate

facility compliance with established AAAQGs for formaldehyde.

Table 7-1 summarizes the source data used for the modeling analysis

including stack parameters and emission rates. The stack parameters and emission

rates used represent conservative, "worst-case" values from a modeling

GILA BEND POWER GENERATION STATION
PSD Permit Application
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Stack Diameter, H 18 2

Temperature (deg. F) 183 450

Exit Velocity (ft/s)

E.\ll'~§5lO.

CO

46.3

RATLS (LB/HR)

50.7

35

3.95

no, 20 3.11

0.03so, 4.0

PMn, 28 0.26

HCHO 3.56

0.03

0.26

0.002

TABLE 7-1

MODELING INPUT DATA

GILA BEND PO WER GENERA TION STA TION
GILA BEND, ARIZONA

Stack Height, ft 165

-|

Note: Emissions rates presented above are on a per unit basis for each
combustion turbine.

GILA BEND POWER GENERATION STATION
Table 7- 1

PSD Permit Application
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perspective considering all proposed operating load conditions. To define the

stack parameters and emission rates for the "worst-case" load condition modeled,

each proposed load condition was reviewed and' the highest emission rates and

most conservative stack parameters (lowest exhaust temperatures and exhaust

velocities) were selected.

7.2.3 Meteorological Data

In accordance with USEPA guidelines, the modeling analysis was

completed using five consecutive years of meteorological data Nom representative

weather station(s) located nearby the proposed site. Also, discussions were held

with Maricopa County to determine the most appropriate meteorological data sets

to use for the modeling. The modeling analysis was performed using five

consecutive years of meteorological data (1994-1998) with hourly surface data

from Paloma, Arizona (anemometer height of 3 meters) and upper air data Hom

Tucson, Arizona.

7.".4 Receptor Data

Coarse and fine Cartesian receptor grids were used to complete the Class II

area impact analysis. To define the receptor grid size, an initial analysis was

completed using a coarse grid extending out 10-ldlometers in each direction Horn

the proposed site location. Receptor spacing of 1-ldlometer was used and terrain

elevations were derived Hom 7.5-minute United States Geological Survey (USGS)

digital elevation models (DEMs) for Gila Bend, Smurr, Theba, Cotton Center,

Citrus Valley East,  and Citrus Valley West,  Arizona. Five years of

meteorological data from the Paloma and Tucson meteorological stations were

used in this analysis (as discussed above in Section 7.23). The results obtained

GILA BEND POWER GENERATION STATION
PSD Permit Application
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from the initial analysis indicate that maximum impacts occur either at the

facility's fencelike or within 1.0 .ldlometer from the site.

Based on results from the initial coarse grid analysis arld to ensure that the

locations of maximum impacts were identified, two fine grids were added to the

model setup. The first Hue grid extends out 4-ldlometers from the site in all

directions. The second fine grid is a 5-ldlometer by 5 kilometer area located

approximately 9-ldlometers diagonally northeast Hom the site. Receptor spacing

of 100-meters was used for the line grid receptors. Similar to the coarse grid set-

up, terrain elevations for the fine grid receptors were derived Hom 7.5-minute

USGS DEMs for Gila Bend, Smurr, Theba, Cotton Center, Citrus Valley East, and

Citrus Valley West, Arizona. In addition to the grids discussed above, discrete

receptors were placed along the proposed facility's fencelike using 50-meter

spacing. The terrain elevations for the fencelike receptors were based on the

expected final site elevation.

The results from the coarse and fine grid analysis indicate that all

maximum predicted impacts occur within 1.0-kilometer of the proposed site

location with the exception of annual impacts for SO2, PM10, and formaldehyde.

Maximum annual impacts for SO2, PM10, and formaldehyde are predicted to occur

at receptors located within 10 ldlometers of the site (at receptors located within

the second fine grid area).

7.2.5 Model Control Options/BPIP Analysis

The ISCST3 model contains certain user-specified options. Following

USEPA guidance, the "regulatory-default" switch was selected. This default

option includes buoyancy-induced dispersion, final plume rise, the effects of

stack-dip downwash, and Cahn wind processing.

GILA BEND Power GENERATION STANON
PSD Permit Application
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REFERENCE 7
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The proposed plant site (as shown in Section 1.0, Figure 1-1) is located in

Gila Bend, Arizona. This area in southwestern Arizona (60 miles southwest of

Phoenix) is a sparsely populated meal area with fallow agricultural land covering

the majority of the area in the vicinity of the site. Since the area around the

proposed site is predominantly rural, the rural option was selected for the

modeling.

The ISCST3 model also has the ability to include effects of building wakes

on the dispersion of plumes released Hom exhaust stacks using the Building

Profile Input Program (BPIP) (USEPA, 1993). BPIP incorporates building

downwash guidance into a computer program that calculates building heights

(BH) and projected building widths (PWB). When an emission source height is

less than the Good Engineering Practice (GEP) stack height and the source is

located within a region of building influence, direct ion-specific building

dimensions are included in the modeling analysis for calculating wake and

downwash concentrations. Since die proposed stacks heights are below GEP ,

stack heights, an analysis of building downwash and wake effects was conducted.

To determine whether potential building downwash effects might occur,

the combustion turbines and other structures to be located at the site were

evaluated. All structures of sufficient size (heights greater than or equal to 40

percent of die stack heights) were incorporated into the model. BPIP was utilized

to determine the direction-speciiic downwash data, which were then included as

part of the ISCST3 modeling.

7.2.6 Cavity Analysis

A cavity effect analysis was performed for the GBPGS using the EPA-

approved SCREEN3 model. Dimensions of the on-site structures were input into

the SCREENS model to obtain cavity heights and cavity distances. Then,

GILA BEND POWER GENERATIQN STAT1ON

PSD Permit Application
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I

emission stacks with heights below the predicted cavity heights and located within

the cavity zones were identified and SCREENS was used to determine cavity

effects for these stacks. Results Hom the cavity analysis indicate that cavity

effects will not occur beyond the fencelike. Therefore, cavity effect concentration

values were not considered in determining maximum impacts for the proposed

facility.

7.7.7 Class ll Area Analysis Results

A Class H area preliminary modeling analysis was completed to determine

maximum facility impacts on ambient air quality for comparison with the

established PSD significance levels. Coarse and fine grid model mps were

executed to identify the maximum impacts for all pollutants and averaging periods

considering five years of meteorological data.

Table 7-2 presents a summary of the maximum impacts for the GBPGS

along with the PSD significance level for each pollutant of concern. Detailed

results tables for each pollutant, averaging period, and years examined are

included in Appendix F. As shown in Table 7-2, the maximum predicted impacts

are below the PSD significance levels for all pollutants and averaging periods of

concern. Therefore, a full impact modeling analysis is not required in accordance

with PSD modeling guidance.

An analysis was also completed to evaluate compliance with A.AAQGs

established for formaldehyde based on three averaging periods. As shown in

Table 7-3, maximum predicted impacts are below the AAAQGs for each

averaging period.

GILA BEND POWER GENERATION STAT1ON
PSD Permit Application
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CO
8-hr 15.7

1-hr 36.4

so,

Annual 0.07

24-hr 0.47

3-hr 1.80

PM10
Annual 0.48

24-hr 3.30

no, Annual 0.86

500

2000

1

5

25

1

5

1

2090

TABLE 7-2

CLASS II AREA MODELING ANALYSIS RESULTS

GILA BEND PO WER GENERA TION STA TION
GILA BEND, ARIZONA

GILA BEND POWER GENERATIONPROJECT
PSD Permit Application

Table 7-2
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24-hr 0.41 12

1-hr 2.50

0.061

TABLE 7-3

FORMALDEHYDE MODELING ANALYSIS RESULTS

GILA BEND PO WER GENERA TION STA TION
GILA BEND, ARIZONA

Annual 0.08
Formaldehyde

(HCI-IO)

GILA BEND POWER GENERATION STATION
PSD Permit Application
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CLASS I AREA IMPACT .ANALYSIS

The PSD program provides for extra protection for pristine areas of the

United States, such as national parks, forests, and wildlife refuges. These areas

are designated as Class I areas, and have lower ambient air thresholds with respect

to significance and allowable impacts. Criteria have been proposed for SON, PM10,

and NO, within Class I areas. Since there are no Class I Areas within 100

ldlometers of the proposed site location, a Class I Area impact analysis was not

performed. .

7.3

AIR QUALITY ANALYSIS SUMMARY

An air quality analysis was performed for the proposed GBPGS in

accordance with the modeling protocol submitted to Maricopa County. The

analysis involved determining maximum impacts on ambient air quality from

emissions of NOt, CO, SON, PM10. and formaldehyde based on the operation of

Wee combined cycle combustion turbines and an auxiliary boiler at the proposed

facility. Maximum predicted impacts were determined using the ISCST3 model.

The  maximum predic ted impact s  were  compared with  app l icab le  PSD

sign if icance leve ls  for  cr iter ia po llutants and estab l ished AAAQGs for

formaldehyde. For all pollutants of concern, the maximum predicted impacts are

below the applicable significance levels and standards. Therefore, the analyses

demonstrate that the GBPGS will comply with all applicable air quality standards.

7.4

GILA BEND POWER GENERATION STATION
PSD Permit Application
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APPENDIX F

AIR QUALITY ANALYSIS - ADDITIONAL INFORMATION

Included in this appendix to Reference 7 (Air Quality Analysis) are the following:

1) Summary of Emission Rates, Stack Parameters & Building Dimensions

2) Summary of Modeled Concentrations

3) Modeling Analysis Disk Contents



Auxiliary Boiler

(1 units)
3.953.11 0.002 0.2640.03 0.264

678 95

678 165

678 20 12.2 12.2

678 60 72 18.3

antral Bldg. 678 20 18.29 12.2

generator Structure 678 20 9.15 4.57

voling Tower 678 50 73.2 30.48

team Turbine 678 30 38.1 21.34

aler Treatment Bldg. 678 20 38.1 15.24

aler Storage Tank #1 678 40 35

aler Storage Tank #2 678 40 35

)I Water Storage Tank 678 10 5

SUMMARY OF EMISSION RATES, STACK PARAMETERS, & BUILDING DIMENSIONS
INC Dispersion Modeling Analysis for Gila Bend Power Generation Project

Combined Cycle CT Generator

(3 units)
20.0 50.7 3.56 28.0 28.0

Combined Cycle CT Generator (3)

Auxiliary Boiler (1)

183

450

46.3

Combined Cycle CT Generator (3)

•  . t o i l e r  B l d g .

Gila Bend Power Generation Project
PSD Permit Application

03/29/2000
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0.67 0.60 0.86 0.640.60 I

12.9 14.4 13.5 14.5 15.7

32.7 36.4 31.2 34.6 31.2

500

2000

0.0700.064 0.064 0.069 0.066

0.36 0.39 0.37 0.38 0.47

1.71 1.80 1.69 1.62 1.67I
I

I

5

25

0.460.49

3.30

0.45

2.55

0.45

2.74

0.47

2.62 2.65

1

5

0.061 0.0590.057

0.34 0.410.34

2.21

0.056

0.32

2.04 2.48

0.059

0.33

2.10 2.14

SUMMARY OF MODELED CONCENTRATIONS
ISC3 Dispersion Modeling Analysis for Gila Bend Power Generation Project

•

hints; . . 3
* All concentrations are in Ag/m .
** Bold concentrations represent the maximum concentration for that averaging period.

03/29/2000



MODELING ANALYSIS DISK CONTENTS

PSD PERMIT APPLICATION _ AIR QUALITY ANALYSIS
GILABEND POWER GENERATION STATION

The enclosed modeling analysis compact disk contains the following folders and files:

Bpip folder

Files (5): bpi, bio, dot, era, & wok

2. DEMs folder

7.5-minute degree subfolder
Files (6): 32112h6.dem, 32112h7.dem, 32112h8.dem, 33112a6.dem,

33112a7.dem, & 33112a8.dem

3. Metdata folder

Files (5); Paltus94.asc - Paltus98.asc

4. Psdsig folder (class ll area modeling analysis)

Folders (5):

Subfolders (5):

co, HCHO, NOx, PM, a. SO2

GB_1994, GB_1995, GB_1996, GB_1997, GB_1998

1.

Files (5 per subfolder)
(Example): <pollutant name>_<metdata year>.lst & .dot



ATTACHMENT 8

COMPLETENESS DETERMINATION CHECKLIST



Ann B
Item No.

Requirements yes No N/A comments

R.28O Have the appropriate appl icat ion fees  been submi t ted? X
Form Has the s tandard appl icat ion form been completed? x
For m Has the responsible off ic ial signed the appl icat ion? X
1 Has a descr ipt ion been inc luded for each process? x
2 Has the produc t  descr ipt ion and raw mater ials  been inc luded? x Electricity
3 H a s  a  c o m p l e t e  d e s c r i p t i o n  o f  t h e  A l t e r n a t e  O p e r a t i n g

Scenar ios  been inc luded?
x None

4 Has  a  des c r i p t i on  been  p rov i ded  f o r  t he  a l t e rna t e  ope ra t i ng
scenario products ,  i f  appl icable?

x None

5 Has a f low diagram for al l  processes  been inc luded? x
6 Has a Material  Balance been inc luded (re appl icable) x
7.a Has  t he  em i s s i on  s ou rc es  f o rm  been  c om p l e t ed  and  does  i t

inc lude potent ial  emiss ions of  regulated ai r pol lutants  ( inc luding
fugi t ives)?

x

7.b Has  the fac i l i t y  ident i f ied and descr ibed al l  points  of  emiss ions
of  regulated ai r pol lutants?

x

8 Has the fac i l i ty  ident i f ied al l  appl icable SIP requirements? x
8 Has the fac i l i ty  ident i f ied al l  appl icable NSPS requirements? x
8 Has the fac i l i ty  ident i f ied al l  appl icable NESHAP requirements? x
8 H a v e  a l l  a p p l i c a b l e  I n s t a l l a t i o n  P e r m i t  r e q u i r e m e n t s  b e e n

ident i f ied?
x New facility

9 Has  t he  app l i c an t  p rov i ded  an  ex p l ana t i on  o f  any  v o l un t a r i l y
accepted l imi ts  es tabl ished pursuant  to Rule 220?

x

10.a,c Hav e t he  max imum annua l  and  hour l y  p roc es s  ra t es  f o r  eac h
p i e c e  o f  e q u i p m e n t ,  w h i c h  g e n e r a t e  a i r  e m i s s i o n s  b e e n
inc luded?

x

10.b,d Ha v e  t h e  m a x i m u m  a n n u a l  a n d  h o u r l y  p r o c e s s  r a t e s  f o r  t h e
whole plant  been inc luded?

x

10. e Has  t he  app l i c an t  i nc l uded  i n f o rmat i on  abou t  a l l  f ue l  bu rn i ng
e q u i p m e n t  i n c l u d i n g ge n e r a t o r s ,  a  d e s c r i p t i o n  o f  f u e l  u s e d ,
i n c l u d i n g  t h e  t y p e  u s e d ,  t h e  q u a n t i t y  u s e d  p e r  y e a r ,  t h e
max imum and the average quant i t y  used per  hour ,  t he percent
used for  process  heat  and the h igher heat ing value of  the fuel .
I f  s o l i d  f u e l s  a n d  f u e l  o i l s  a r e  u s e d ,  h a s  t h e  s u l f u r  a n d  a s h
content  been prov ided?

x

10. f Has  the raw mater ial  max imum hourly ,  monthly  or quarter ly  and
annual  usage informat ion been inc luded?

x

10.9 Ha v e t he operat ing schedules (hour/day , days /year,
days /week ,  %  annual  produc t ion by  season) been inc luded?

X

10, h Have any  l imi tat ions  on operat ions  and work  prac t ice s tandards
af fect ing emiss ions been inc luded (i f  appl icable)'?

x

COMP LE TE NE S S  CHE CK LI S T  FOR T I TLE  v  A I R QUA LI TY  P E RMI T  A P P LI CA TI ONS

PERMITTEE:  Power Development  Enterpr ises ,  Inc .
FACILITY;  Gi la Bend Power Generat ion Stat ion

A P P .  RCV D.  DA TE :
I NCOMP .  LTR.  DA TE :

AP P LI CATI ON #:
RE V I E W E NGI NE E R: COM P L .  DAT E :

I

l



App. B
Item No. Requirements Yes No N/A comments
10.i Has the applicant provided a demonstration of how the source

will meet any limitation accepted voluntarily in pursuant of Rule
220 (if applicable)?

x

11.a-g Does the application include a control equipment list with the
type, name, make, model, serial number, size/capacity and
date of manufacture (if applicable)?

x

12.a-g Does the application include necessary stack information
including stack identification, description, exit height, inside
dimensions, exit gas temperature and velocity, and building
dimensions?

x

13.a-i Does the application include the site diagram, which includes
emission areas and air pollution control equipment?

x

14.a Have the applicable test methods for determining compliance
been included?

X

14.b Does the application include an identification, location and
description of pollution controls and monitoring equipment (if
applicable)?

x

14.c Has the rated and operating efficiency of pollution controls
been included?

x

14.d Has the data used to establ ish control  ef f iciency been
provided?

x

14.e Has evidence that the new or modified source will not violate
any Ambient Air Quality Standards or PSD increments been
provided?

x

15 Has the applicant provided equipment maniac:turer's bulletins
and shop drawings ( if applicable)

x None

16.a-d Has a Compliance Plan been included? (The compliance plan
must address acid rain provisions, if applicable)

x

16.a Does the application include a description of the Compliance
Status of the source with respect to all applicable requirements
(for constructed/operating sources)?

x New facility

16.a,b Has a description of how the new source or alteration will
comply with applicable requirements been included (for new
sources or modifications to existing sources)?

X

16.b.1 Does the application include a statement that the source will
continue to comply with the applicable requirements with which
they currently comply? (for constructed/operating sources)

x Section 17

16.b.2 Has a statement that the source will meet the requirements,
which become effective after permit issuance, been included?

x

16.b.3 Has a compliance schedule with remedial measures, and an
enforceable sequence of actions with milestones leading to
compliance been included for applicable requirements with
which the source does not currently comply?

x New facility

16.c Has a schedule of Submission of Progress Reports (at least
every 6 months) been included? (for sources required to have a
compliance schedule)

x

2



BApp.
Item No. Requirements Yes No N/A comments
16.d If an acid rain compliance plan is required does it meet the

requirement of 16 a through c? (if applicable)
x

17 Does the application contain a compliance certif ication
covering all applicable requirement, including voluntarily
accepted limits and a statement whether the compliance is
continuous or intermittent?

x

178.1 Does the compliance certification identify the applicable
requirements, which are the basis of the certification?

x

17.a.2 Does the compliance certification include a Statement of
Methods Used to Determine Compliance including monitoring,
record keeping and reporting requirements and test methods?

x

17.a.3 Has a Schedule for Submission of Compliance Certifications
(at least annually) been included?

x

17.a.4 Does the compliance cert i f icat ion include a statement
indicating the compliance status with respect to any applicable
enhanced monitoring and compliance certification
requirements? (if applicable)

x

17.a.5 Certification of truth, accuracy and completeness: Does
the application contain certification signed by a responsible
official stating that " based on information and belief formed
after reasonable inquiry, the statements and information in the
application are true, accurate and complete"

x

17.b Does the application include an acid rain compliance plan (if
applicable) and if so, is it on nationally standardized forms?

x

19 Have all the calculations on which all information is based
been included in the application?

X

R210 Is any applicable Federal delayed compliance orders or
consent decrees included?

x New facility

R210.
301.4.h

Does the application contain list of insignificant activities
according to County Rule 210 Section 301 .4?

X

R210.
301 4.i

If a permit applicant requests terms and conditions allowing for
the trading M emission increases and decreases in the
permitted source solely for the purpose of complying with a
federally enforceable emission cap that is established in the
permit independent of otherwise applicable requirements, does
the application include proposed replicable procedures and
permit terms that ensure the emissions trades are quantifiable
and enforceable?

x

R210 Was the copy of the application send to EPA Region IX?
The copies of all correspondence regarding Title V application
have to be send to EPA Region ix.

x

R210 Does the notification precisely identify information in the
application which is to be considered confidential?

x

R210 Does the notification contain sufficient supporting information
to allow to evaluate whether the information satisfies the
requirements related to trade secrets or, if applicable, how the
information, if disclosed, is likely to cause substantial harm to
the person's competitive position?

x

R210 Any additional information submitted pursuant to Rule 210 Maricopa
County Air Pollution Control Regulations shall contain certification by
a responsible official stating that "based on information and belief
formed after reasonable inquiry, the statements and information in the
document are true, accurate and complete"

x

3



Ann- B
Item No. Requirements Yes No N/A comments

All New Major Sources or Major Modifications to Sources
R 240.
302.1

Does the application meet the requirements of Rule 240
Section 303?

x

R 240.
302.2

Does the application demonstrate that the more stringent of
the applicable new source performance standards in Rule 360
of County rules or the existing source performance standards in
Regulation ill of County rules are applied to the proposed new
major some or major modification of a major source?

x

R 240.
302.3

Did the application demonstrate that the new major source or
major modification will not have an adverse impact on visibility
as determined by Section 511 of County Rule 240 and will
satisfy all the visibility requirements contained in Section 511 of
County Rule 240? Was a demonstration of the impact on
visibility made according to Section 508 of County Rule 240?

x

R 240.
302.4

Does the application include all applicable provisions of County
Rules 200, 210, 240, 245, and 270?

x

R 240.
302.5

Does the application comply with all applicable requirements
specified in County Rule 240 Section 302.5?

R 240.
302.6

Does the application contain demonstration that the new major
source or major modification will not exceed the applicable
standards for hazardous air pollutants contained in County Rule
370?

x

R 240.
302.7

Does the application contain demonstration that the new major
source or major modification will not exceed the limitations, if
applicable, on emission from fugitive sources contained in
County Rules 310, 311, and 316?

x

R210.
301.4.d

Does the application for any major source of hazardous air
pollutants contain a determination according to County Rule
210 Section 301.4.d that maximum achievable control
technology (MACT) for new sources under Section 112 of the
Ad will be met?

X

SUPPLEMENTAL COMPLETENESS REVIEW OF APPLICATION FOR AIR QUALITY PERMIT FOR NEW
MAJOR SOURCES OR MAJOR MODIFICATIONS TO SOURCES

4



R 240.
302.8

Does the application contain demonstration that a stationary
source that will emit live or more tons of lead per year will not
violate the ambient air quality standards for lead contained in
County Rule 510?

X

New Major Sources or Major Modifications to Sources in
Non-Attainment Areas:

18.a.1

the applicant in determining the emission
source or facility for which a

In the case of a new major source as defined in Rule 240 of
these rules or a major modification subject to an emission
limitation which is LAER (Lowest Achievable Emission Rate)
for that source or facility, does the application contain a
determination of LAER that is consistent with the requirements
of the definition of LAER contained in Rule 240 of these rules?
Does the demonstration contain the data and information
relied upon by
limitation that is LAER for the
permit is sought?

x

18.a.2 In the case of a new major source as defined in Rule 240 of
these rules o r  a major modification subject  to the
demonstration requirement of Rule 240 of these rules, did the
applicant submit such demonstration in a form that lists and
describes all existing major sources owned or operated by the
applicant and a statement of compliance with all conditions
contained in the permits or conditional orders of each of the
sources.

x

18.a.3 In the case of a new major source as deNned in Rule 240 of
these rules or a major modification subject to the offset
requirements described in Rule 240 of these rules, did the
applicant demonstrate the manner in which the new major
source or major modification meets the requirements of Rule
240 of these rules?

X

18.a.4 Did an applicant for a new major source as defined in Rule
240 of these rules or a major modification for volatile organic
compounds or carbon monoxide (or both) which wil l  be
located in a nonat tainment  area for  ozone or  carbon
monoxide (or both) submit the analysis described in Rule 240
of these rules?

x

New Major Sources or Major Modifications to Sources in
Attainment Areas:

18.b.1 Does the application include demonstration of the manner in
which a new major source or major modification which will be
located in an attainment area for a pollutant for which the
source is classified as a major source as defined in Rule 240
of these rules or the modification is classified as a major
modification will meet the requirements of Rule 240 of these
rules?

x

•
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18.b.2 In the case of a new major source as defined in Rule 240 of
these rules or major modification subject to an emission
limitation which is BACT (Best Available Control Technology)
for that source or facility, does the application contain a
determination of BACT that is consistent with the requirements
of the definition of BACT contained in Rule 100 of these rules?
Does the demonstration contain the data and information
relied upon by the applicant in determining the emission
limitation that is BACT for the source or facility for which a
permit is sought?

x

18.b.3 In the case of a new major source as defined in Rule 240 of
these rules or major modification required to perform and
submit an air impact analysis in the tom prescribed in Rule
240 of  these ru les.  does such an analys is  m eet  the
requirements of Rule 240 of these rules? Unless otherwise
exempted in writing By the Control Officer, the air impact
analysis shall include all of the information and data specified
in Rule 240 of these rules.

x

18.b.4 If an applicant seeks an exemption from any or all of the
requirements of Rule 240 of these rules, did the applicant
provide sufficient information and data in the application to
demonstrate compliance with the requirements o f  t he
subsection(s) under which an exemption is sought?

x

Remarks Received by
1
2
3
4
5

•
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GILA BEND POWER PROJECT

GROUNDWATER ASSESSMENT

1.0 INTRODUCTION

This report summarizes the results of a groundwater assessment conducted for Power

Development Enterprises, Inc. (PDEI) for a power plant (the Project) located in the Gila Bend

Basin (GBB), southwestern Maricopa County, Arizona (Figure 1). The Project will be located on

property that comprises all of Sections 18 and 19 of Township 5 South (T5S), Range 5 West

(R5W) (the Project Area) (Figure 1). The Project Area is located approximately 5 miles west of

the Town of Gila Bend in the central portion of the GBB.

The Project will consist of a 750-megawatt electric generating station. Construction of the

generating station is anticipated to begin in the first quarter of 2001. The generating station is

anticipated to be operational in the third quarter of 2002. The estimated life of the Project is

approximately 50 years.

The maximum estimated water demand for the Project upon completion is approximately

10,000 acre-feet per year (of/y). It is anticipated that 100 percent of the water demand for the

Project will be met by groundwater pumped from wells on the property.

1.1 PURPOSE AND SCOPE

The purpose of this report is to summarize the results of a groundwater assessment conducted

on behalf of PDEI to assess the impact of the groundwater withdrawals by Project Area wells

that will serve as the source of water for the Project. The scope of this report includes:

1)collection and analysis of geologic and hydrogeologic data for the Project area and

surrounding areas (Project Study Area); 2) descriptions of regional and Project Study Area

geologic and hydrogeologic conditions; and 3) an evaluation of the potential impacts to the

existing groundwater reservoir in the Project Study Area created by groundwater withdrawals to

1
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meet the water demands of the Project. For the purposes of this groundwater assessment the

Project Study Area will include all of Sections 7, 8, 17, 18, 19, 20, 30, and 31 of Township 5

South Range 5 West, and all of sections 2, 3, 4, 9, 10, 11, 12, 13, 24, and 25 of Township 5

South Range 6 West (Figure 1).

2
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2.0 REGIONAL SETTING

The Project Area is located in the GBB Area approximately 50 miles southwest of metropolitan

Phoenix, Arizona. The GBB is located in western Maricopa County in the Sonoran Desert

section of the Basin and Range physiographic province. The GBB encompasses approximately

1,284 square miles and is comprised of portions of two northwest trending structural troughs

separated by the Gila Bend and Sand Tank Mountains. The GBB area is a generally flat lying,

northwest trending trough filled with a heterogeneous mixture of basin-fill deposits underlain

and bounded by bedrock. The GBB area is bounded by mountain areas including: the Buckeye

Hills and the Gila Bend Mountains on the north; the Maricopa Mountains on the east, the Sand

Tank Mountains on the southeast, the Sauceda Mountains on the south, the White Tank Hills

on the southwest, and the Painted Rock Mountains on the west. (Sebenik, 1981: Rescore,

1996). Rocks underlying the basin-fill deposits and comprising the surrounding mountain areas

include igneous, metamorphic, and sedimentary rocks ranging in age from Precambrian to

Quaternary (Oxford and Bender, 1973, Johnson and Cahill, 1955).

Groundwater is the primary source of water supply for the region. Surface water from the Gila

River and Painted Rock Reservoir is used to supplement the groundwater supply when it is

available. Nearly all groundwater withdrawn within the region is used for agricultural purposes.

Agricultural development began in the early 1950's and continues to the present day.

The major natural surface-water feature in the Gila Bend basin is the Gila River. Associated

manmade features include Gillespie Dam, the Gila Bend Canal, the Enterprise Canal, Painted

Rock Dam, and Painted Rock Reservoir. The Gila River enters the basin from the north at the

site of Gillespie Dam, flows south toward Gila Bend and then, as the name implies bends

around the Gila Bend Mountains to the west and exits at Painted Rock Dam in the Painted

Rock Mountains. The flow of Gila River at Gillespie Dam is perennial; predominately due to a

combination of effluent discharged upstream, return flow of agricultural irrigation water and

groundwater pumped into the river for drainage purposes by the Buckeye Irrigation District.

Gillespie Dam was constructed in 1921 to divert all non-flood flows of the Gila River entering

the basin to the Gila Bend and Enterprise Canals. These canals supply water to most of the

3
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farmland in the Gila Rend basin (U.S. Army Corps of Engineers, 1994). Along its 35-mile

length, wells pump groundwater into the Gila Bend Canal for irrigation use.

Painted Rock Dam was completed in 1960 to control all upstream floods up to approximately

300,000 cubic feet per second (ft/sec) peak flow, and has a maximum controllable discharge of

22,500 ft°/sec (U.S. Army Corps of Engineers, 1962). Painted Rock Reservoir, created by the

dam, inundates approximately 53,200 acres and has a capacity of  approximately

2,476,300 acre-feet at the dam spillway erect, which is 661 feet above mean sea level (mal)

(U.S. Army Corps of Engineers, 1994). The operational maximum flood release was exceeded

for the first time in February 1993 at a peak outflow of 25,600 ft/sec (U.S Army Corps of

Engineers, 1994).

2.1 REGIONAL GEOLOGY

The regional geology of the Gila Bend Basin area has been described by several researchers

including studies by the US Bureau of Reclamation, US Geological Survey, and various state

agencies (Oxford and Bender, 1973, Johnson and Cahill, 1955, Wilson et al., 1957). For the

purposes of this report, rocks present within the region are broadly divided into bedrock and

basin-fill deposits. Bedrock outcrops in the mountain areas along the margins of the Gila Bend

basin.

Bedrock

The Gila Bend basin is enclosed by bedrock outcrops except for an area on the southwest

between the Painted Rock and Sauceda Mountains (U.S. Bureau of Reclamation [BOR], 1976).

Volcanic outcrops between the Sauceda and Painted Rock Mountains are probably remnants of

the Sentinel lava flow. The Sentinel lava flow consists of Quaternary basalt and occupies about

225 square miles of southwestern Maricopa County to the west of the Gila Bend basin (Oxford

and Bender, 1973). Basalt, probably from this flow, also occurs along the western edge of the

basin at shallow depths between 80 and 150 feet below land surface (bis).
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Other igneous rocks are found in the mountains surrounding the basin. These include

Precambrian granites of varying ages found in all the mountains except the Sauceda and

Painted Rock Mountains. Younger granites formed during the Laramide Orogeny crop out in

the Buckeye Hills and the Painted Rock Mountains. Quaternary basalt and Cretaceous

andesine occur in the Gala Bend, Sand Tank, Sauceda and Painted Rock Mountains.

Metamorphic rocks include older Precambrian granite gneiss found in the southeastern tip of

the Gila Bend Mountains and older Precambrian schist in the Sand Tank Mountains, Maricopa

Mountains, and the White Hills. Sedimentary rocks composed of Tertiary sand, gravel and

conglomerates are found mainly in the Sand Tank Mountains. A 200-foot cliff of steeply tilted

sandstone beds occurs in the extreme southwestern part of the Gila Bend Mountains (Johnson

and Cahill, 1955).

Alluvium

The BOR divided the alluvium of the Gila Bend basin into three units identified as the upper

alluvial unit, the middle fine-grained unit, and the lower conglomerate. The composition of the

upper alluvial unit is not defined by the BOR, but is reported to range in thickness from o to

1,000 feet (BOR, 1976). Approximately 300 to 500 feet of coarse- to fine-grained deposits

overlie the locally named Sil Murk Formation in the upper alluvial unit south of the Gila Bend

Mountains (Heir dl and Armstrong, 1963). These deposits were laid down from the late Tertiary

to the early Quaternary Period when the main surface-water drainage from the basin was

probably around the south end of the Painted Rock Mountains (Heir dl and Armstrong, 1963).

The middle fine-grained unit includes the Sil Murk Formation. The middle fine-grained unit

ranges in thickness from 0 to 700 feet and is found primarily in that part of basin west of Gila

Bend but may extend further east (BOR, 1976). The Sil Murk Formation is comprised mainly of

pebble- to boulder-sized conglomerates with thin interbedded volcanics near the top (BOR,

1976), and is probably late middle Tertiary in age (Heir dl and Armstrong, 1963). The top of Sil

Murk Formation marks an old erosional surface upon which the upper alluvial unit is deposited.

This surface dips gently to the west and south and more steeply to the east away from the Gila

Bend Mountains (Heir dl and Armstrong, 1963). The surface of the lower conglomerate unit

ranges from about 600 feet above sea level in the northern part of the basin to over 600 feet
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below sea level near Paloma Ranch. The age of the lower conglomerate is unknown. Locally,

it may exceed 1,000 feet in thickness (BOR, 1976).

For this groundwater assessment, terms proposed by Anderson et al (1990) to describe the

basin fill of alluvial basins in south central Arizona are used for convenience in defining the

hydrogeology of the GBB area. Stream alluvium refers to the unconsolidated deposits along

the Gila River and its tributaries. It ranges in age from late Pliocene to Holocene. Upper basin

fill refers to those alluvial deposits that are unconsolidated to moderately consolidated and

include most of the upper alluvial unit identified by the BOR. Lower basin fill refers primarily to

weakly to highly consolidated gravel, sand, silt and clay which includes most of the middle fine-

grained unit, the Sil Murk Formation and lower conglomerate unit identified by the BOR. In

general, lower basin fill represents deposition in topographically closed basins with interior

drainage and upper basin fill represents deposition during a transition period from a closed- to

integrated-drainage basin.

The basin fill north of Gila Bend is relatively thin due to the presence of pediments, and locally

contains interbedded volcanics (Wolcott, 1953). Driller's logs show extensive pediments on the

eastern part of the basin north of Gila Bend but virtually none on the west where the basin fill is

up to 1,480 feet thick. East of the Gila River, the basin fill is generally not much thicker than

1,000 feet and decreases in thickness to the east as the pediments are encountered. Driller's

logs show the upper basin fill near Gila Bend is at least 1,622 feet thick. The lower basin fill is

at least 160 feet thick near Gila Bend. East of Gila Bend the upper basin fill is at least

2,158 feet thick. The thickness of the lower basin fill in this area is unknown.

2.2 REGIONAL HYDROGEOLOGY

The regional hydrogeology of the GBB has also been described by several researchers

including studies by the BOR, U.S. Geological Survey (USGS), and various state agencies

(Oxford and Bender, 1973, Johnson and Cahill, 1955, Sebenik, 1981, Rescore, 1993).

Additional hydrologic data were obtained from the Arizona Department of Water Resources

(ADWR) and the USGS (ADWR, 2000a, 2000b, and 2000c).

6
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2.2.1 Hvdrocleoloaic Units

A review of the literature and available data indicate that basin-fill deposits are the main

waterbearing units within the region. The basin-fill deposits can be further subdivided into three

distinct units based on lithology: 1) stream alluvium, 2) the upper basin- fill unit, and 3) the lower

basin-fill unit (BOR, 1976, Rescore, 1993). This nomenclature will be adopted for this report.

2.2.2 Groundwater Occurrence and Movement

The upper and lower basin-fill units comprise the principal aquifer of the Gila Bend basin.

Groundwater in the upper basin fill is generally unconfined to semi-confined. Perched, semi-

perched, or confined conditions occur locally (BOR, 1976). Groundwater in the Gila Bend basin

is primarily recharged by infiltration of surface flows of the Gila River and its tributaries. Other

sources of recharge include infiltration of surface water applied to agricultural land and

underflow from the Hassayampa sub-basin of the Phoenix Active Management Area north of

Gillespie Dam. Changes in water levels throughout the Gila Bend basin are governed by

complex interactions of groundwater and surface water. Water-level decline occurs during

periods of low flow in the Gila River, primarily in response to groundwater pumping. During

periods of high flows, water levels may rise despite large withdrawals of groundwater from

wells.

Occurrence

West of Gila Bend, on Paloma Ranch, groundwater in the lower basin fill is primarily unconfined

except possibly where fine-grained deposits are present causing the groundwater to be locally

semi-confined to confined (BOR, 1976). Water-level elevations in four wells measured in 1993

on the Paloma Ranch range from 40 to more than 100 feet higher than water level elevations in

surrounding wells. The depth to water in these four wells range from 65 to 109 feet bis. The

vertical head differences observed In these wells are probably the result of the heterogeneous

nature of the regional aquifer in this area combined with specific well depth and perforated

interval of the individual wells rather than the existence of an really extensive separate aquifer.

7
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All four driller's logs of these wells show significant clay layers ranging from 150 to 500 feet

thick at various depths. West of Gila Bend, under unconfined conditions, depth to water

increases southward and ranges from 125 to 323 feet bis.

North of Gila Bend, unconfined groundwater occurs primarily in the sands and gravels of the

basin fill and may occur in the interbedded volcanics (white, 1963). Groundwater levels north

of Gila Bend are shallowest west of the Gila River and generally increase in depth toward the

east side of the basin. Depths to groundwater increase from 12 feet bis west of the river to

851 feet bis about 5 miles east of the river. Depth to water ranges from 31 to over 400 feet bis

near Gila Bend. Depth to water generally increases with increasing distance from the river due

primarily to rising land-surface altitude.

According to Heir dl and Armstrong (1963), the Sil Murk Formation is one of the principal

waterbearing formations of the area north of Gila Bend. This formation is part of the lower

basin fill and is interconnected with the upper basin fm. It does not constitute a separate

aquifer. Heir dl and Armstrong believed the Sil Murk Formation extends under the upper basin

fill from the northwest toward Gila Bend and possibly beyond. Driller's logs from wells in

Section 33, T5S, R5W., and Section 2, TGS, RSW show the volcanic member of the Sil Murk

Formation occurring at depths below land surface of 1,622 to 1,782 feet and 2,158 to

2,209 feet, respectively.

Well Yields

Historical records show agricultural well yields in the Gila Bend basin range from 1,000 to

5,000 gallons per minute (gaVin). Well yields north of Gila Bend average 2,200 gaVin.

West of Gila Bend, well yields average more than 2,400 gaVin.

Recharge andMovement

The major source of recharge to the groundwater system in the Gila Bend Basin is surface

water from the Gila River and its tributaries. Stream flow in the Gila River and its tributaries

varies greatly from year to year. Johnson and Cahill (1955) estimated that at least half of the
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total flow of the Gila River through the Gila Bend basin is recharged to the groundwater

reservoir. Turner (1956) suggested that approximately 28,000 acre-feet of surface water is

recharged annually to the groundwater reservoir of the basin during average or dry years. The

potential recharge during years with greater than normal flow could greatly exceed this amount.

Since 1976, net surface-water flow into the basin (inflow minus outflow) has been greater than

total groundwater stumpage. Net surface water into the Gila Bend basin from 1976 to 1993 was

4,603,000 acre-feet. Groundwater stumpage from the basin was 3,917,000 acre-feet over this

time period. Therefore, there was a maximum gain to the aquifer of approximately

700,000 acre-feet from recharge (Rescore, 1993).

Maximum potential recharge from agricultural irrigation for the Gila Bend basin for 1993 is

calculated at 57,400 acre-feet.

Seepage from the Gila Bend Canal is not believed to be significant because the canal is lined

with concrete. .

The direction of groundwater flow in the GBB area is controlled by the location of sources of

recharge and the location of major areas of agricultural pumping. Groundwater recharged in

the northern part of the basin by surface flows of the Gila River generally moves in an easterly

direction as a result of heavy pumping east of the river. Contributing to this flow pattern,

bedrock outcrops west of the river act as a barrier to groundwater flow. As the river bends to

the west around the southern tip of the Gila Bend Mountains, groundwater flow continues in an

east-southeasterly direction before turning sharply to the southwest. The overall flow direction

of groundwater south of Gila Bend is to the southwest.

Cahill and Wolcott (1955) were the first to suggest groundwater principally flowed out of the

Gila Bend basin south of the Painted Rock Mountains. There is also evidence that the Gila

River once flowed out of the basin through this area after a lava flow dammed its path through

the Painted Rock Narrows (Turner, 1956). Contours of groundwater elevations suggest that

most of the groundwater in the western part of the Gila Bend basin presently moves south away

from the Painted Rock Reservoir area and exits the basin south of the Painted Rock Mountains.
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Lava flows associated with the Sentinel Plain lava flow in this area overlie alluvium, are too thin

and occur at depths too shallow to act as barriers to groundwater flow.

2.2.3 Groundwater Quality

Groundwater sampling conducted in the Gila Bend by the USGS in 1946 showed the quality of

groundwater throughout the basin was poor and would be classified as unsatisfactory for most

agricultural uses. Groundwater throughout the basin was found to have a high dissolved-solids

concentration consisting mostly of large amounts of sodium and chloride. Groundwater north of

Gila Bend had even higher concentrations of dissolved solids. There were higher amounts of

calcium and magnesium and lower amounts of fluoride than in groundwater to the south and

west (Hem, Q Babcock and Kendall, 1948). Groundwater samples collected by the ADWR

from 1991 to 1993 indicate that water quality conditions have not changed since 1946.

Fluoride concentrations in groundwater from wells sampled by the ADWR range from 0.2 to

5.9 mg/L. Fluoride from wells to the north of Gila Bend average 2.1 mg/L. Samples from wells

to the south and west average 4.9 mg/L of fluoride. The dividing line between the north, and

south and west parts of the basin is arbitrarily drawn diagonally from the northwest corner of

T5N, R4W to the center of T6S, RSW. Although Gila Bend is located south of this line, Gila

Bend is used synonymously with the line. The maximum contaminant level (MCL) for fluoride is

either 4.o or 6.0 mg/L. The MCL is an enforceable standard set by the U.S. Environmental

Protection Agency (EPA) for drinking water. The fluoride level allowed is dependent on the

number of year-round residents a water system serves (Arizona Department of Environmental

Quality. 1991 ). Private domestic wells and wells used for agriculture are exempt from state and

federal regulations of water quality. Analyses of samples collected between 1991 and 1993

show sulfate, alkalinity and specific-conductance values are higher north of Gila Bend than

elsewhere in the basin.

Groundwater samples from four wells sampled by the ADWR exceed the MCL for nitrates

(N02+ N03, dissolved) of 10 mg/L as n. Samples from two of these wells also exceed the MCL

of 10 Ag/L for selenium. The concentration of nitrates in the surface flows of the Gila River
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above diversions at Gillespie Dam averaged 8.8 mg/L from October 1990 to September 1991

and the concentration of selenium averaged 3.4 pg/L (Boner and others, 1992).

Boron in groundwater throughout the Gila Bend basin was previously reported to be higher than

limits suggested by the U.S. Department of Agriculture for boron-sensitive crops such as citrus

(Johnson and Cahill, 1955). Boron is also present in high concentrations in surface flows of the

Gila River. Boron ranged from 1,300 to 2,500 Ag/L from October 1990 to September 1991 in

samples collected from the Gila River above diversions at Gillespie Dam (Boner et al, 1992).

Maximum boron concentration from groundwater samples was 6,600 Ag/L. Although water

containing 2,000 Ag/L may be used without injury, an upper limit of 750 1Jg/L is thought to

protect most sensitive crops from boron toxicity (EPA, 1986). Of 32 wells sampled for boron,

20 exceed 750 Ag/L. Wells sampled north of Gila Bend average 1,120 pg/L of boron. Wells

sampled in the south and west average 1,430 Ag//.

Surface flows of the Gila River throughout the basin are usually highly mineralized with calcium

and sodium (Hem, LI Babcock and Kendall, 1948). As groundwater was withdrawn by the

pumping of wells it was expected that groundwater would be replaced with the more highly

mineralized water of the Gila River resulting in a continual increase of the dissolved-solids

content of the groundwater (Hem, LQ Babcock and Kendall, 1948). However, Johnson and

Cahill (1955) reported that high flows during floods were eorlsiderably less mineralized and

recharge from this water tended to reduce the concentration of dissolved solids in the

groundwater reservoir. Dissolved-solids content decreased in 19 of 23 wells sampled in

1953-55 and 1964-66. From 1953 to 1966 water levels declined throughout the basin and flows

of the Gila River were low. The low flows of the Gila River were highly mineralized from 1953 to

1966, but they were apparently insufficient in volume to replenish the groundwater reservoir.

From 1966 to 1976, specific conductance of the Gila River remained relatively unchanged while

stumpage throughout the basin increased substantially. Recharge from minor floods in 1966

and 1973 caused water levels to rise in the northern part of the basin despite the increased

stumpage. The average specific conductance of groundwater in the northern part of the basin

increased over this time. Specific conductance also increased in groundwater in the western

part of the basin even though most static water levels declined from 1966 to 1976. A possible
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explanation for this situation is that although recharge occurred throughout the basin, it was not

enough to replenish groundwater withdrawn in the central and western parts of the basin.

However, the volume and dissolved-solids concentration of the recharge water was insufficient

to cause the increase in specific conductance.

The average specific conductance of groundwater throughout the basin has not changed

significantly since the late 1970's. The average annual specific conductance of the Gila River

measured at Gillespie Dam above diversions declined sharply in the late 1970's but has since

remained relatively unchanged. Specific conductance is an indirect measure of the dissolved-

solids content of a groundwater or surface water sample. The specif ic-conductance

measurement of a groundwater sample can be used to estimate the concentration of dissolved

solids in the groundwater sample. The dissolved solids concentration may be estimated by

multiplying the specific-conductance of the groundwater sample by a factor of 0.6.

Review of dissolved solids concentrations in groundwater samples collected in the GBB indicate

that changes in dissolved solids concentrations vary over time and really. Of 16 wells sampled

in 1976-79 and again in 1991-Q3 by the USGS and ADWR, six show slight-to-moderate

increases in concentrations of dissolved solids, nine remain relatively unchanged, and one

exhibited a significant decrease in concentrations of dissolved solids. Of the six wells that

exhibited increases in concentrations of dissolved solids, all but one are north of Gila Bend.

The single well that exhibited a decrease in concentration of total dissolved solids is also north

of Gila Bend.

The average specific conductance of groundwater south and west of Gila Bend has consistently

been lower than that of groundwater to the north. Specific-conductance values in groundwater

samples collected from wells sampled throughout the Gila Bend Basin range from 1,250 to over

10,000 micromhos per centimeter (uS/cm) at 25 degrees C. Specific conductance values in

groundwater samples collected from wells north of Gila Bend average 3,500 uS/cm while those

to the south and west average 2,300 uS/cm. Wells throughout the basin that are perforated

exclusively below 1,000 feet bis consistently exhibit lower specific-conductance values than

those with perforations above 1,000 feet. Most wells west of Gila Bend are over 1,000 feet

deep, while few to the north exceed 1,000 feet in depth.
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The dissolved-solids content of the groundwater is not expected to rise unless significant

recharge of highly mineralized surface water flows occur. This situation is not likely since most

recharge occurs during periods of high flow. Historically, the dissolved-solids content in surface

flow is low during periods of high flow. A decrease in concentrations of dissolved-solids in

groundwater has been observed during periods of high stumpage and low flows in the Gila

River. One possible explanation for decreasing concentrations of dissolved solids with depth is

that stratification in the basin-fill sediments causes highly mineralized water to remain in the

upper portion of the groundwater reservoir.

As the upper zone is dewatered and water levels drop, less water of poor quality is yielded to

wells. As long as water levels remain high or continue to rise, water quality is not expected to

improve. Only when water levels were at their lowest did a marked improvement in water quality

occur (Rescore, 1993).

13
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3.0 PROJECT AREA SETTING

Basin-fill deposits are present at land surface throughout the Project Area. The thickness of the

basin-fill deposits beneath the Project Area is estimated to be more than 1,800 feet based on

drillers logs in the area. There are records that indicate that 42 wells have been drilled and

constructed in the vicinity of the Project Area. There are 25 registered wells located in the

Project Study Area (Table 1). There are also historical records for 17 wells that are not

registered in the Project Study area (Table 1). The reported total depths of Project Study area

wells range from less than 50 to more than 1,800 feet bis. Lithologic logs are available for 17 of

the 42 registered and unregistered wells. Based on the reported total depths in the driller logs

and the descriptions of materials in the drillers logs, most of the wells are completed in the

upper basin-fill unit.

3.1 WATER LEVEL CONDITIONS

Water level conditions in the Project Area have been evaluated based on the data collected by

the ADWR. Depths to groundwater measured in wells in, and near, the Project Area by the

ADWR during 1998 range from 2 to 72 feet bis. These depth to water measurements are in

good general agreement with previous depths to water measurements collected from regional

wells. Historic water level data are available for the Project Area (Table 2).

In general, depths to water in the Project Area have ranged from approximately 2.2 to 153 feet

bis during the period 1953 to 1993. Groundwater elevations have ranged from approximately

502 to 626 feet above mal during the same period. Review of historical data and hydrographs

of wells in the area published by Rescore (1993) indicates that water levels have gradually

risen since the late 1970s. This rise in groundwater level is probably due to the cessation of

pumping at and near the Project Area.
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3.2 GROUNDWATER QUALITY

Groundwater quality conditions in the Project Area have been defined based on historic

groundwater quality samples. Groundwater samples were collected by ADWR from selected

wells located in the Project Area in 1979, 1991, and 1993. The groundwater samples collected

by ADWR were analyzed for selected common ions and trace metals. in addition, S-P Farms

collected groundwater samples in 1979, prior to decommissioning the wells before the Painted

Rock Reservoir flooded in the early 1980s. The groundwater samples collected by S-P Farms

were analyzed for Total Dissolved Solids, pH, standard inorganic nations and anions.

Groundwater quality data for the Project Area are provided (Table 8).

In general, groundwater in the Project Area is of poor quality for domestic and most agricultural

uses. Examination of the groundwater quality data indicates good general agreement with

water quality in other portions of the region. The dissolved solids concentrations for wells in the

Project area ranged from 807 to 5,887 parts per million (ppm). The dominant constituents in

the water are sodium and chloride. And, in general, dissolved solids concentrations were

highest in shallow wells and lowest in the deeper wells. Fluoride was detected at

concentrations greater than the federal MCL (Table 3).
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4.0 GROUNDWATER ASSESSMENT

Maximum water demand for the Project is expected to be approximately 10,000 of/y. This

groundwater assessment was conducted to evaluate the impacts of withdrawing 10,000 of/y of

groundwater from the Project Area to meet water demand. In addition, a worst case scenario

that included withdrawing 15,000 of/y of groundwater from the Project Area was evaluated.

4.1 METHODOLOGY

Hydrogeologic data were collected to define regional and Project Area conditions (Sections 2.0

and 3.0). Examination of these data allowed the development of a conceptual hydrogeologic

model for the region. The impact created by groundwater withdrawals at the Project Area was

determined by simulating various stumpage scenarios within the conceptual model using the

groundwater model Winflow. Winflow utilizes the Theis non-equilibrium equation to determine

drawdowns created by pumping wells with selected aquifer hydraulic properties for selected

periods of time.

Winflow input parameters include aquifer thickness, saturated thickness, hydraulic conductivity

(K), specific yield (SY), and anticipated water demand. Review of the basic data indicates that

alluvial materials are at least 1,100 feet thick in the Project Area. Wells located in the Project

Area range from approximately 200 to 1,100 feet in total depth. Static depth to water in the

Project Area is approximately 50 to 60 feet bis. Based on these data, a conservatively low

saturated thickness of approximately 1,000 feet was assumed.

No aquifer test data are available to determine K Cr SY for aquifer materials underlying the

Project Area, however, K and SY values were estimated using drillers logs and elements from

the ADWR Drillers Log Program developed by ADWR (Long and Erb, 1980). One of the

components of the ADWR Drillers Log Program is a standardized method of analyzing lithology

logs written by drillers so that specific yield, hydraulic conductivity and transmissivity could be

estimated in wells where no aquifer test data exists.
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1 775

2I
775

3 775

4 1,162
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The drillers reports received at ADWP contain lithology logs prepared by drillers during the

drilling of wells. Descriptions used by drillers in the preparation of these logs were standardized

and values were assigned for the description of each type at aquifer material for specific yield

and hydraulic conductivity. Estimates for specific yield and hydraulic conductivity were

calculated by multiplying the values assigned to each aquifer material type by the thickness of

that material in the well. Then, the sum of the values for each type of aquifer material, from the

water table to the total depth of the well, was divided by the total depth of the well to arrive at a

weighted average for specific yield and hydraulic conductivity for each well.

Ranges of K and SY for the basin fill units were estimated based on well logs for the Project

Area. The estimated K values based on analysis of the driller logs for welts in the area range

from approximately 17.4 to 1,267 feet per day (f/d). The average estimated K for the area

based on the driller log analysis is about 640 f/d. The estimated SY based on the driller logs

and using the method developed by the ADWR ranges from approximately .05 to 0.22 and

averaged 0.14 (dimensionless). Based on these parameters, four pumping scenarios were

simulated using conservative estimates of K and SY. The four scenarios are:

1.

2.

3.

4.

Pumping 10,000 of/y for 50 years using High K (100 f/d) and SY (0.12)

Pumping 10,000 of/y for 50 years using Low K (50 f/d) and SY (0.08)

Pumping 10,000 of/y for 50 years using moderate K (75f/d) and SY (0.10)

Pumping 15000 of/yr for 50 years using moderate K (75f/d) and SY (0.10)

Groundwater pumping was simulated from eight existing wells in the Project Area.

scenarios 1 through 4, these wells were pumped for 50 years at the rates listed below:

For

17
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4.2 RESULTS

The results of the simulations for the four scenarios indicate that the impacts created by

groundwater withdrawals in the Project Area will not create excessive additional drawdown at or

near Project Area boundaries. Figures depicting the amount of drawdown based on the four

above-referenced scenarios have been prepared (Figures 2 through 5).

As expected, the maximum amount of drawdown was created for the pumping scenario using

the moderate range of aquifer parameters and pumping 15,000 ac/yr for 50 years (Scenario 4).

Even under this very conservative condition, drawdown at the eight existing Project Area wells

after 50 years of pumping is less than 25 feet. The projected drawdown at the Project Area

boundary for Scenario 4 ranges from approximately 12 to 15 feet (Figure 5). The minimum

amount of drawdown was projected using the high range of aquifer parameters and total

pumping of 10,000 of/y (Scenario 1). The projected drawdown for Scenario 1 at the Project

Area wells is less than 15 feet after 50 years and ranges from approximately 10 to 13 feet at the

Project Area boundary. Scenario 1, which includes using the highest values of K and Sy for this

analysis, is still conservative compared to the range of aquifer hydraulic parameters estimated

using the ADWR drillers log methodology.

18
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5.0 CONCLUSIONS

A review of the data collected for this investigation and the results of the impact analysis

indicates that pumping groundwater to gene as a source of water supply to the Project will not

produce significant drawdown in the area. Assuming these conservative conditions, i.e. using

conservative (low) estimates of aquifer hydraulic parameters, additional drawdown at the site

will likely range from approximately 0.3 to 0.5 feet per year, or a total drawdown of 15 to 25 feet

over the 50 year estimated life of the Project.

19



BE HARGIS + ASSOCIATES, INC.

6.0 REFERENCES CITED

Anderson, T.W., G.W. Freethey, and Patrick Tucci, 1990. Geohydroloqv and water resources
of alluvial basins in south-central Arizona and parts of adjacent states: USGS Open-File
Report 89-378, 99p., 28 figs., 2 tables, 3 plates.

Arizona Department of Water Resources (ADWR), 2000a. United States Department of
Interior--Geolocical Survey, Multiple Station Analyses, and C File. Files maintained by
ADWR, Basic Data Section, Process Date March 1999.

, 2000b. Basic Data Water Levels, C File.
Section, March 1999.

Files maintained by ADWR, Basic Data

Y 2000c. Well Reqistw. C File-55. Files maintained by ADWR, Records Department,
March 1999.

Boner, F.C., R.G. Davis, and n. R. Duet, 1992. Water resources data. Arizona. water year
1991, USGS Water-Data Report AZ-91-1, 411 p.

Babcock, H.M. and K.K. Kendall, 1948. Geolouv and Ground~water resources of the Gila Bend
basin, Maricooa County, Arizona, with a section on quality of water, by J.D. Hem: USGS
Open-File Report, 26 p. .

Cahill, J.M. and H.N. and Wolcott, 1955. Further investigations of the around-water resources
of the Gila Bend and Dendora areas. Maricopa Countv. Arizona: USGS Open-File
Report (unnumbered), 9 p., 4 figs., 2 tables, 2 plates.

Cooley, M.E., 1973. Map Showing Distribution and Estimated Thickness of Alluvial Deposits in
the Phoenix Area, Arizona. Prepared by uses, Miscellaneous Field Investigation Map
I-845C, Scale 1:250,000, 1973.

Heir dl, L.A. and C.A. Armstrong, 1963. Geoloqy and around-water conditions in the Gila Bend
Indian Reservation. Maricopa Countv. Arizona: USGS Water-Supply Paper 1647-A,
48 p.

Johnson,'p.W. and J.M. Cahill, 1955. Ground-water resources and qeoloqy of the Gila Bend
and Dendora areas. Maricopa County, Arizona: USGS Open-File Report, as p.

Long, Michael and Stephen Erb, 1980. Computerized Death Interval Determination of
Groundwater Characterizations from Well Driller Lois: Hydrology and Water Resources
in Arizona and the Southwest, Arizona-Nevada Academy of Science, p. 203-206.

Oxford, R.B. and G.L. Bender, 1973. Proposed natural area. Sentinel Plain lava flow: Arizona
Academy of Sciences for Planning Division, Department of Economic Planning and
Development, Off ice of the Governor, State of Arizona Report No. 37, 6 p.,
unnumbered.

20



3 HARGIS + ASSOCIATES, INC.

Rescore, S.J., 1993. Mans showing Groundwater conditions in the Gila Bend Basin, Maricooa
Countv. Arizona -- 1993: ADWR Hydrologic Map Series Report No. 29, 4 sheets.

Sebenik, P.G., 1981. Maps showing around-water conditions in the Gila Bend basin area,
Maricooa Countv, Arizona -- 1979: ADWR Hydrologic Map Series Report No. 3, 2
sheets.

Turner, 1956. Water resources available for use on Gillespie Prooertv in Gila Bend area,
Arizona: Samuel F. Turner and Associates, Phoenix, Arizona, 37 p,

U.S. Army Corps of Engineers, 1962. Gila River and tributaries downstream from Painted Rock
reservoir, Letter from the Secretary of the Army, U.S. Senate document No. 116, 87"'
Congress, 2nd session, 97 p., 3 plates.

1994. Flood Damage Report. State of Arizona. Floods of 1993: U.S. Army Corps of
Engineers publication, Los Angeles District, South Pacific Division, 108 p., 40 figs., 11
tables, 4 appendices.

U.S. Bureau of Reclamation (BCR), 1976. Central Arizona Project-Geoloqy and Ground-
Water Resources Report. Maricopa and Pinal Counties, Arizona:U.S. Department of the
Interior, December, 1976.

U.S. Environmental Protection Agency (EpA), 1986. Qualitv criteria for water 1986: U.S. EPA
Report EPA 440/5-86-001, Office of Water Regulations and Standards, Washington,
D.C., unnumbered.

White, N.D., 1963. Ground-water conditions in the Rainbow Valley and Water man Wash
areas, Maricopa and Pinal Counties, Arizona: USGS Survey Water-Supply Paper 1669-
F, 50 p., 6 figs., 8 tables, 4 plates.

Wilson, E.D., R.T. Moore, and H.W. Pierce, 1957. Geoloqic Mao of Maricopa County, Arizona,
Tucson, Arizona: University of Arizona, Arizona Department of Mines. Scale 1:375,000,
1957.

Wolcott, H.N., 1953. Memorandum on ground-water and geology of Rainbow Valley-Waterman
Wash area, Maricopa County, Arizona, USGS, 13 p., 3 tables, 1 plate.

21



DIAMETER

WATER
LEVEL
(feet)

|I
GALLONS

PER MINUTE
REGISTRATION

NUMBER
Not Registered S&P Farms 657 20
Not Registered Sisson 396 20 !

55-603692 S&P Farms 347 20 50
Not Registered Sisson 865 20
Not Reqistered Sisson 945 20 130 I

I

OWNER
C(5-5)18ACC
C(5-5)18ACC
C 5-5 18ADA
C(5-5)18ACC

C(5-5)18B

l
:

C(5-5)18CAA
C(5-5)18CCC

3,000

0

55-603694 S&P Farms 679 18 50
55-559643

I

Southwest Gas
Co oration

235 0 0 0

C(5-5 18CDD 55-603682 S&P Farms 500 6 0

! C 5-5)18DCB 55-603693 S&P Farms 890 18 50 2,800

i C(5-5 18DCC Not Registered Sisson 1 ,031 20 40

i C 5-5 18DCD 55-603697 Gila Gin Co 400 6 50
I
I35

C 5-5 18DDC Not Registered Sisson 770 20 100
I C(5-5 18DDC 55-503690 S&P Farms 400 20 50 1s,o00

C 5-5 18DDD 55-603691 S&P Farms 669 20 50 1 ,sao
iI C(5-5 19AAB Not Registered Pierce 1,135 30 I2,449

C(5-5 19ABA 55-603689 S&P Farms 1,130 18 50 2,800
33

1 ,900
i

I
:

I C(5-5 19BBB 55-603683 S&P Farms 188 8 73

55-622334 Paloma Ranch
Investments, LLC

1,114 16 0C(5-5)2OCBB

; C(5-5)2ODCA Not Registered NW Mutual Life 1,811 18 203 I

! C(5-5)20DCC 55-622372 Paloma Ranch
Investments, LLC

1,811 18 0 3,600
i
II

C 5-5 20DCDI
! Not Registered NW Mutual Life 767 24 I255

i C(5-5)31 DBC 55-626709 Union Pacific
Railroad

1 ,ass 10 770 240 i
!

I C(5-6 SACC Not Registered Narramore 534 20 40

C 5-6 econ Not Reqistered Sisson 700 20 2,so0

C 5-6 4DDD 55-603684 S&P Farms 702 20 50 2,400

C 5-6 11BBB Not Registered Sisson 1 ,085 20 4,000

o(5-cs 11 Boo Not Reqistered S&P Farms 1,160 18 12,449

C(5-6 11DBB Not Registered Sisson 920 20 3,366
r

C(5-6 12DAA Not Registered Narramore 979 20
I3,300

C 5-6 13ADD Not Reqistered Narramore 1 ,000 18 3,383

C 5-5 18CCD Not Registered S&P Farms 936 18 2,019

C(5-6 25AAA 55-555281 Continental Waste 0 0 0 0

F C 5-6 25AAA 55-555387 Continental Waste 50 4 25 I.0

c 5-6 25ABA 55-551348 Continental Waste 75 4 38 !0

i C 5-6 25BBB 55-551346 Continental Waste 65 4 45 0

C 5-6 25BBB! 55-555277 Continental Waste 0 0 0 0

i C 5-6 25CBB 55-551345 Continental Waste 0 0 0 o i

i C(5-6 25CCC 55-551343 Continental Waste 0 0 0 i0

0
I C 5-6 25CCC 55-555279 Continental Waste 0 0 0

C(5-6 25DBA 55-551347 Continental Waste 39 4 24

i C(5-6 25DCD 55-551344 Continental Waste 0 0 0 0
I C(5-6)25DDD 55-555280 Continental Waste 0 0 0 0

3 8 HARGIS + ASSOCIATES, INC.

TABLE 1

WELL INVENTORY

LEGAL

TOTAL
DEPTH
(feet)



!
WELL IDENTIFIER

585

C(5-5)19bcb 11/93 26.5 626

571

I C(5-5)20cbb 03/80 55.6

. C(5-5)20dCb 08/77 120

C(5-5)20dCd 11/99 84.3

C(5-6)02add1 07/53 3_4 592

C(5-6)02add2 06/54 3.4 592 I

606

C(5-6)02bbc 01/66 33.6

C(5-6)11cda 12/95 10.8

C(5-6)12daa 12/77 51.5 558

c(5-e)1 sad¢1 01/65 572

C(5-6)13adc2 11/98 10.6

DATE
MEASURED

DEPTH TO WATER
(feet bis)

WATER LEVEL
ELEVATION

C(5-5)18acb 12/77 67.5 560

C(5-5)18dbd
I

O8/79 32.8 599

C(5-5)18dCb 01/66 56.5 579

I C(5-5)18dCd1 12/58 96.7 548

C(5-5)18dda 02/66 48.3 592

C(5-5)18ddC1 12/53 57.2 585

C(5-5)18ddC2 11/93 21.6 623

C(5-5)18ddd
i

08/79 53.6 588

585

626

596

538

C(5-5)19aab 01/91 58.6

606

558

579

616

3 3 HARGIS + ASSOCIATES, INC.

TABLE 2

WATER LEVEL DATA

bis = Below land surface
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Sampled: 06/21/00
Received: 06/21/00

Issued: 06/30/00

Client Project IP( GBPP 886

Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnalytk;aI
2852 Alton Ave., Irvine. CA 92606

1014 E. Cooley Dr., Suite A, Colton, CA 92324
16525 Sherman way, Suite C-11, Van Nuys, CA92406

9484 Chesapeake DL, Suite 805, San Diego, CA92128
9830 South 51st St., Suite B-120, Phoenix, Az 85044

(94Q~361_1022 FAX (949) 261-1228

(909) 370-4667 FAX (909) 370-1046
(818) 779.1844 FAX (818) 779-1843
(619) 505.9596 FAX <619) 5o5 sea9
(480) 785~0043 FAX (480) 785.0851

I
I

CASE NARRATIVE

LABORATORY
NUMBER

SAMPLE
DESCRIPTION

SAMPLE
MATRIX

PJF0386-0 l
PJF0386-02
PJF0386-03
PJF0386-04

C(5-5) 20DCC
C(5-5) ZODCC
C(5-5) 20CBB
C(5-5) 20CBB

Water
Water
Water
Water

SAMPLE RECEIPT: Samples wee received intact, on Joe, and with chain of axstody documentation.

HOLDING TIMES: Holding times were met.

PRESERVATION : Samples requiring preservation wee verified prior to sample analysis.

QA/QC CRITERIA: All analyses met method criteria

OBSERVATIONS: No significant observations were made.

SUBCONTRACTED : No analyses were subcontracted to an outside laboratory.

DE' MAR ANALYTICAL 9 PHOENIX (AZ0426)

eth Price
Project Manager

PJF0386
1 of 17

771: re.vulI.r perla any lo the sample.: nasal in the Iaboruhry. 71li.\ report .shall pal be repmducal except in
fol, without written p¢rml.r.r\anrum Del  Mar Analyl iwl .



Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00PJF0386Report Number:

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

4
. 1r.H:

Del MarAnalytk:al
2852 Alton Ave., twine, CA 92606

1014 E. Cooley Dr., Suite A, Colton. CA 92324
16525 Sherman Way, Suite C-11, Van Nuys, CA 92406

9484 Chesapeake Dr., Suite 805. San Diego, CA 92123
9880 South 51st SI., Suite B-120, Phoenix, AZ 85044

(949) 261.1022 FAX (949) 2614228
(909) 370-4687 FAX (909) 370-1046
(818) 779~1844 FAX (818) 7791843
(619) 505-9596 FAX (619) 505.9689
(480) 785-0043 FAX (480) 785.%51

TOTAL RECOVERABLE METALS

Analyte Method Batch
Reporting

Limit
Sample
Result

Dilution
Factor

Date Date
Extracted Analyzed

Data
Qualifiers

mg/I mg/I

Sample ID:

Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Copper
Lead
Magnesium
Mercury
Nickel
Potassium
" um

l
I
1
I
l
l
l
l
l
l
l
l
l
l
I
l
l
l

6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00

PJF0386-01 (C(5-5) 20DCC - Water)

EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 245.1
EPA 200.7
EPA 258. I
EPA 200.7
EPA 200.7
EPA 200.7
EPA 273.1
EPA 200.7
EPA 200.7

PJF0386-03 (C(5-5) 20CBB - Water)

POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2203
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206

0.050
0.050
0.010
0.0040
0.0050

2.0
0.010
0.020
0.050
0.50

0.00020
0.050
1.0

0.050
2.5

0.0050
5.0

0.050
0.050

ND
ND
ND
ND
ND
41
ND
ND
ND
2.5
ND
ND
6.6
ND
31
ND
360
ND
ND l

6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/22/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00

Inna
Silver
Sodium
Thallium
Zinc
Sample ID:

Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Copper
Lead
Magnesium
Mercury
Nickel
Potassium

l
l
I
I
I
l
l
I
l
l
l
l
I
I
I

6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/28/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00

Selenium
Silica
Silver
Sodium
Thallium
Zinc

EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 245. I
EPA 200.7
EPA 258. I
EPA 200.7
EPA 200.7
EPA 200.7
EPA 273. I
EPA 200.7
EPA 200.7

POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2808
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206

0.050
0.050
0.010

0.0040
0.0050

2.0
0.010
0.020
0.050
0.50

0.00020
0.050

1.0
0.050

2.5
0.0050

5.0
0.050
0.050

N D
ND

0.022
ND
ND
57
ND
ND
ND
3.8
ND
ND
7_9
ND
32
ND
4IO
ND
ND

I
l
I
l

6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/28/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00

DEL MAR ANALYTICAL, PHOENIX (AZ0426)

eth Price

Project Manager
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Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnalytical
2852 Alton Ave., Irvine, CA 92606

1014 E. Cooley Dr., Suite A, Colton, CA 92324
16525 Sherman Way, Suite C-11, Van Nuys, CA 92406

9484 Chesapeake Dr., Suite 805, San Diego, CA92123
9830 South 51S! SI., Suite B-120, Phoenix, AZ 85044

(949) 261-1022 FAX (949) 261~1228
(909) 370-4667 FAX (909) 370-1046
(818) 779-1844 FAX (818) 779-1843
(619) sos-9s9e FAX Lem) w5-sea9
meal 7ss-oo4a FAX (480) 785m51

DISSOLVED METALS

Analyze Method Batch
Reporting

Limit
Sample
Result

Dilution
Factor

Date Date
Extracted Analyzed

Do to
Qualifiers

mg/I mg/l
Sample ID: PJF0386-02 (C(5-5) 20DCC - Water)

Antimony, Dissolved
Arsenic, Dissolved
Barium, Dissolved
Beryllium, Dissolved
Cadmium, Dissolved
Calcium, Dissolved
Chromium, Dissolved
Copper,Dissolved
Lead, Dissolved
Magnesium, Dissolved
Mercury,Dissolved
Nickel, Dissolved
Potassium, Dissolved
< um, Dissolved
l....¢, Dissolved
ilvcr, Dissolved

Sodium, Dissolved
Thallium, Dissolved
Zinc, Dissolved

EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 245. l
EPA 200.7
EPA 258. I
EPA 200.7
EPA 200.7
EPA 200.7
EPA 273. I
EPA 200.7
EPA 200.7

POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2808
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206

0.050
0.050
0.010
0,0040
0.0050

2.0
0.010
0.020
0.050
0.50

0.00020
0.050
1.0

0.050
2.5

0.0050
5.0

0.050
0.050

ND
ND
0.70
ND
ND
43

ND
ND
ND
2.7
ND
ND
7.2
ND
32
ND
370
ND
ND

l
I
I
l
l
I
I
I
I
l
1
l
l
l
I
l
l
l
l

6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/28/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00

6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/28/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00

Sample ID: PJF0386-04 (C(5~5)20CBB - Water)

Antimony,Dissolved
Arsenic,Dissolved
Barium,Dissolved
Beryllium, Dissolved
Cadmium, Dissolved
Calcium, Dissolved
Chromium,Dissolved
Copper, Dissolved
Lead, Dissolved
Magnesium, Dissolved
Mercury, Dissolved
Nickel,Dissolved
Potassium, Dissolved
Selenium,Dissolved
Silica,Dissolved
Silver,Dissolved
Sodium, Dissolved
Thallium, Dissolved
Zinc, Dissolved

EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 245. I
EPA 200.7
EPA 258. l
EPA 200.7
EPA 200.7
EPA 200.7
EPA 273. I
EPA 200.7
EPA 200.7

POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2808
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206

0.050
0,050
0.010

0.0040
0.0050

2.0
0.010
0.020
0.050
0.50

0.00020
0.050

1.0
0.050

2.5
0.0050

5 0
0.050
0.050

N D
ND

0.035
N D
ND
5 7
ND
ND
ND
4.0
ND
ND
7_9
ND
34
ND
410
ND
N D

I
I
l
l
I
I
l
l
l
1
I
I
I
l
I
I
l
I
I

6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/28/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00

6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/28/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00

eth Price
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GBPP 886Client Project ID:
Sampled: 06/21/00
Received: 06/21/00PJF0386Report Number:

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnal\/tical
2852 Alton Ave., Irvine, CA92606

1014 E. Cooley Dr., Suite A, Colton, CA 92324
16525 Sherman Way. Suite C-11, Van Nuys, CA92406

9454 Chesapeake Dr., Suite eos, San Diego, CA92123
9830 South 51st St., Suite B-120, Phoenix, AZ 85044

(949) 261.1022 FAX (949) 261-1228
(sos) 3704667 FAX (909) 370-1046
(a18) 779.1844 FAX (aw) 779.1848
(619) s05-9596 FAX (619) sos-sees
(480) 785-0043 FAX (480) 785.0851

INORGANIC

Analyte Method Batch
Reporting

Limit
Sample
Result

Dilution
Facto r

Date Date
Extracted Analyzed

Data
Qualifiers

Sample ID: PJF0386-01 (C(5-5) 20DCC - Water)

Alkalinity as CaCO3 SM2320B
Chloride EPA 300.0
Fluoride EPA 300.0
Nitrate-N EPA 300.0
nnrite-n EPA 300.0

mg/I mg/I

P0F2727
PoF23 l4
PoF23 l4
poF23|4
POF2314

5.0
50
1.0

0.10
0.10

59
510
4.1
2.0
ND

I
100
10
l
l

6/27/00
6/22/00
6/22/00
6/22/00
6/22/00

6/28/00
6/22/00
6/22/00
6/22/00
6/22/00

Sample ID: PJF0386-0l (C(5-5) 20DCC - Water)

pH EPA 150.1 PoF2l28

pH Units pH Units

NA 8.02

mhos/cm mhos/cm

I 6/21/00 6/21/00 HT-I

Sample ID: pJF0386-01 (C(5-5) 20DCC - Water)

Sr--~ilic Conductance SM25loB POF2307 2.0 I 6/23/00 6/23/00

ample ID: PJF0386-0l (C(5-5) 20DCC - Water)

Sulfate

mg/I

2100

mg/I

EPA 300.0 POF2314 5.0

°c
130

°c
10 6/22/00 6/22/00

Sample ID: PJF0386-01 (C(5-5) 20DCC - Water)

Temperature EPA 170.1 PoF2l29 NA l 6/21/00 6/21/00 HT-I

mg

18

mg/l
Sample ID: PJF0386-01 (C(5-5) 20DCC - Water)

Total Dissolved Solids SM2540C
Sample ID: PJF0386-03 (C(5-5) 20CBB - Water)

Alkalinity as CaCO3 SM2320B
Chloride EPA300.0
Fluoride EPA 300.0
Nitrate-N EPA 300.0
Nitrite-N EPA 300.0

POF2329 20 1100 l 6/23/00 6/23/00

POF2727
POF2314
POF2314
PoF23l4
P0F2314

5.0
50
1.0

0.10
0.10

53
610
4.3
2.1
N D

I
100
10
l
l

6/27/00
6/22/00
6/22/00
6/22/00
6/22/00

6/28/00
6/22/00
6/22/00
6/22/00
6/22/00

eth Price
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Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/2 l /00

Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnalyti<;al
2852 Anon Ave., Irvine, CA 92606

1014 E. Cooley Dr., Suite A, Cotton, CA92324
16525 ShermanWay, Suite C-11, Van Nuys, CA 92406

9484 Chesapeake Dr., Suite 805, San Diego, CA 92123
9830 South 51st St., Suite B-120, Phoenix, AZ 85044

(949) 261-1022 FAX (949) 261-1228
(909) 370-4667 FAX (909) 370-1046
(818) 779-1844 FAX (818) 779-1843
(619) 505.9596 FAX (s19) 505-9689
(480) 7850043 FAX (490) 785.0851

INORGANIC

Analyte Method Batch
Reporting

Limit
Sample
Result

Dilution
Factor

Date Date
Extracted Analyzed

Data
Qualifiers

pH Units pH Units

Sample ID: PJF0386-03 (q5_5) 20CBB - Water)

pH EPA 150.1 PoF2l28 NA 7.99

mhos/cm mhos/cm

l 6/21/00 6/21/00 HT-I

Sample ID: PJF0386-03 (C(5-5) 20CBB - Water)

Specific Conductance SM25loB POF2307 2.0 2400

mg/I

l 6/23/00 6/23/00

mg/l

Sample ID: PJF0386-03 (C(5-5) 20CBB - Water)

Sulfate EPA 300.0 POF23 14 5.0

°c
160

°c

10 6/22/00 6/22/00

Sample ID: PJF0386~03 (C(5-5) 20CBB - Water)
To"-erature EPA 170.1 PoF2l29 NA

mg/l

18

mg/I

1 6/21/00 6/21/00 HT-I

ample ID: PJF0386-03 (C(5-5) 20CBB - Water)

Total Dissolved Solids SM2540C POF2329 20 1300 l 6/23/00 6/23/00

eth Price

Project Manager
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GBPP 886Client Project ID:
Sampled: 06/21/00

Received: 06/21/00PJF0386Report Number:

Harris & Associates, Inc. - Tempe

1400 E. Southern Ave., Ste. 620

Tempe, AZ 85282

Attention: Michael Long

l-IIII II

Del MarAnalyti<3al
2852 Alton Ave., Irvine, CA 92606

1014 E. Cooley Dr., Suite A, Colton, CA 92324
16525 Sherman Way, Suite C-11, Van Nuys, CA 92406

9484 Chesapeake Dr., Suite 805, San Diego, CA 92123
9830 South 51st St., Suite B-120. Phoenix, AZ 85044

(949) 261.1022 FAX 4949> 261.1228
(909) 370-4667 FAX (9091 370-1046
(818) 779.1844 FAX (818) 779-1843
(619) 505-9596 FAX (619) w5.9689
(480) 785.0048 FAX (480) 785~0851

TOTAL RECOVERABLE METALS

Result

Reporting

Limit Units

Spike

Level

Source %REC

Result %REC Limits RPD
RPD

Limit
Data

Qualifiers

0000020 m g / I

0.00020 mg/I

Analyze

Batch: POF2203 Extracted: 06/22/00

Blank Analyzed: 06/22/00 (POF2203-BLKI)
Mercury ND

LCS Analyzed: 06/22/00 (POF2203-BSI)
Mercury 0.00541

Matrix Spike Analyzed: 06/22/00 (POF2203-MSI)
Mercury 0.00292

Matrix Spike Dup Analyzed: 06/22/00 (POF2203-MSDI)
MCTP"'V 0.00294 0.00020

0.00020 mg/l

0.00500 108 85-1 15

Source: PJF0330-02
0.00500 ND 58.4 85-115

Source:PJF0330-02
0.00500 ND 58.8 85-115

M

mg/I 0.683 2 0 M

to... POF2206 Extracted: 06/22/00

ark Analyzed: 06/23/00 (POF2206-BLKI)
Antimony ND

Arsenic ND

Barium ND

Beryllium ND

Cadmium ND

Calcium ND

Chromium ND

Copper ND

Lead ND

Magnesium ND

Nickel ND

Potassium ND

Selenium ND

Silica ND

Silver ND

Sodium ND

Thallium ND

Zinc ND

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

1.0

0.050

2.5

0.0050

5.0

0.050

0.050

mg/I

mg/l

Mg/1

MG/\

mg/I

mg/l

mg/1

mg/I

ms/\

MS/\

mg/1

mg/I

mg/I

mg/l

mg/1
mg/I

mg/I

m y

th Price

reject Manager
PJF0386
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Client Project ID: GBPP 886
Sampled: 06/2 I /00

Received: 06/21/00PJF0386Report Number:

Harris & Associates, Inc. - Tempe
1400E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnalytk;al
2852 Alton Ave. Irvine, CA 92606

1014 E. Cooley DL, Suite A, Cotton, CA 92324
16525 Sherman Way, Suite C-11, Van Nuys, CA 92406

9484 Chesapeake Dr., Suite eos, San Diego, CA 92123
9830 South 51 s1 St., Suite B-120, Phoenix. AZ 85044

(949) 261-1022 FAX (949) 261-1228
(909) 3704667 FAX (909) 370.1046
(818) 779-1844 FAX (818) 7794843
(619) 505.9596 FAX (019) s05-96a9
(400) 785-0043 FAX (480) 785-0851

I
I

TOTAL RECOVERABLE METALS

A n a l y z e

B a t c h :  P O F 2 2 0 6  E x t r a c t e d :  0 6 / 2 2 / 0 0

L C S  A n a l y z e d :  0 6 / 2 3 / 0 0  ( P O F 2 2 0 6 - B S I )

A n t i m o n y

Arsen i c

B a r i u m

Bery l l i u m

C a d m i u m

C a l c i u m

C h ' ' u m

R e s u l t

Reporting
Limit U n i t s

S p i k e

L e v e l

S o u r c e % R E C

R e s u l t % R E C L i m i t s R P D

RPD
Limit

Data

Qualifiers

|,_

a d

M a g n e s i u m

N i c k e l

Potassium

Selen ium

Si l ica

S i l ver

S o d i u m

T h a l l i u m

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

1.0

0.050

2.5

0.0050

5.0

0.050

0.050

mg/I

mg/I

mg/I

mg/1

my !

mg/I

mg/I

mg/I

mg/I

mg/1

mg/l

Mg/\

mg/I

mg/I

mg/I

Mg/1

Mg/l

Mg/l

1.00

1.00

1.00

1.00

1.00

10.0

1.00

1.00

1.00

10.0

1.00

10.0

1.00

21.4

0.0500

50.0

1.00

1.00

M - H A

1.10

1 . 15

1 . 06

1 . 11

1 . 12

11. 1

1 . 06

1.02

1 . 09

10.8

1 . 06

11 . 5

1.14

2 2 . 0

0 . 0 5 4 0

54 . 4

1 . 07

Z i n c 1.08

M a t r i x  S p i k e  A n a l y z e d z  0 6 / 2 3 / 0 0  ( P O F 2 2 0 6 - M S I )

A n t i m o n y 1. 23

Arsen i c 1 . 35

B a r i u m 1. 10

Bery l l i u m 1. 19

C a d m i u m 1. 15

C a l c i u m 136

C h r o m i u m 1.07

C o p p er 1.15

L e a d 1. 11

M a g n e s i u m 67 . 5

N i c P * ' 1.18

P01 13.7m

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

L0

mg/l

mg/I

mg/l

mg/I

mg/I

mg/I

mg/I

mg/I

mg/I

mg/I

m y

mg/I

1.00

1.00

1.00

1.00

1.00

10.0

1.00

1.00

1.00

10,0

1.00

10.0

Source:

ND

0.070

0.041

ND

ND

130

0.01 I

ND

ND

60

0.10

ND

110 85-115

115 85-115

106 85-115

111 85-115

112 85-115

111 85-115

1 0 6 85-115

1 0 2 85-115

109 85-115

1 0 8 85-115

1 0 6 85-115

115 85-115

1 1 4 85-115

103 85-115

1 0 8 85-115

1 0 9 85-115

1 0 7 85-115

108 85 - 115

P J F 0 3 3 0 - 0 2

1 2 0 70-130

128 70-130

1 0 6 70-130

1 1 9 70-130

115 70-130

60 . 0 70-130

106 70-130

114 70.130

111 70-130

75. 0 70-130

108 70-130

1 3 0 85-115 M

eth Price
Project Manager

P J F 0 3 8 6

7  o f  1 7

the re.rulI.r perla any lo the sumplcv bled in the laboratory. 7hi.r repurl .shall nu! be repmducaL awe/71 in
fol, without written pcrmixsbn _#om Del Mar Anulyriml.



Client Project ID: GBPP 886
Sampled: 06/21/00

Received: 06/21/00Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del Mar/\nalyti<;al
2852 Atton Ave., Irvine, CA 92G06

1014 E. Cooley Dr.. Suite A, Cotton, CA 92324
16525 Sherman Way, Suite C-11, Van Nuys, CA 92406

9484 Chesapeake Dr., Suite 805, San Diego, CA 92123
9830 South 51st St., Suite B~120, Phoenix, AZ 85044

(949) 261-1022 FAX (949) 261-122B
(909) 370-4667 FAX (909) 870-1046
(818) 779-1e44 FAX (aw) 779-1a4a
(619) 505-9596 FAX (619) 505~9G89
(480) 785-0043 FAX (480) 7850851

TOTAL RECOVERABLE METALS

Reporting
Limit U n i t s

S p i k e

L e v e l

S o u r c e % R E C

R e s u l t % R E C L i m i t s R P D

RPD
Limit

D a t a

Q u a l i f i e r s

mg/I

M8/1

mg/l

mg/I

mg/I

m y

1. 00

21 . 4

0 . 0 5 0 0

50 . 0

1. 00

1. 00

M

Mr

B a r i u m

B e r y l l i u m

C a d m i u m

C a l c i u m

C h r o m i u m

C o p p e r

M-HA

M

MPotassium

Sel en i u m

Si l ica

S i l ver

S o d i u m

T h a l l i u m

A n a l y t e R e s u l t

B a t c h :  P O F 2 2 0 6  E x t r a c t e d :  0 6 / 2 2 / 0 0

M a t r i x  S p i k e  A n a l y z e d :  0 6 / 2 3 / 0 0  ( P O F 2 2 0 6 - M S I )

Sel en i u m 1.26 0 . 050

Si l ica 8 9 . 7 2. 5

Si l ver 0 . 0 5 8 6 0 . 0 0 5 0

S o d i u m 2 6 3 0 5 0

T r i l l i u m 1. 03 0 . 050

Zone 1 . 17 0 . 0 5 0

S p i k e  D u p  A n a l y z e d :  0 6 / 2 3 / 0 0  ( P O F 2 2 0 6 - M S D I )

my 1. 21 0 . 050

Nic 1.28 0 . 050

1 . 10 0 . 010

L 1 8 0 . 0040

1. 14 0 . 0 0 5 0

135 2 . 0

1. 04 0 . 010

1 . 18 0 . 020

L e a d 1. 07 0 . 050

M a g n e s i u m 66 . 9 0 . 50

N i c k e l 1 . 17 0 . 0 5 0

13 . 7 1. 0

1 . 22 0 . 050

88 . 8 2 . 5

0 . 0 5 8 6 0 . 0 0 5 0

2 6 3 0 5 0

1 . 05 0 . 050

Z i n c 1.18 0 . 050

mg/I

mg/l

mg/l

mg/l

mg/l

me/1

mg/l

mg/1

mg/l

Me/l

mg/I

ms/l

mg/\

mg/l

mg/l

mg/I

mg/I

Mg/1

1.00

1.00

1.00

1.00

1.00

10.0

L00

1.00

1.00

10.0

1.00

10.0

1.00

21.4

0.0500

50_0

1.00

1.00

S o u rc e :

ND

66

ND

2600

ND

ND

S o u r c e :

ND

0.070

0.041

ND

ND

130

0.011

ND

ND

60

0.10

ND

ND

66

ND

2600

ND

ND

P J F 0 3 3 0 - 0 2

1 2 6 70-130

I l l 70-130

1 1 7 70-130

60 . 0 85-115

103 70-130

1 1 7 70-130

P J F 0 3 3 0 - 0 2

1 1 8 70-130

121 70-130

1 0 6 70.130

118 70-130

1 1 4 70-130

50 . 0 70-130

1 0 3 70-130

1 1 7 70-130

1 0 7 70-130

69 . 0 70-130

1 0 7 70-130

130 85-1 15

1 2 2 70-130

1 0 7 70-130

1 1 7 70-130

60 . 0 85-115

105 70-130

1 1 8 70-130

1.64

5.32

0

0.844

0.873

0.738

2.84

2.58

3.67

0.893

0.851

0

3.23

1.01

0

0

1.92

0.851

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

M

eth Price

Project Manager
P J F 0 3 8 6

8  o f  1 7
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Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnalytical
2852 AltonAve., Irvine, CA 92606

1014 E. Cooley Dr., Suite A, Colton, CA 92324

16525 Sherman Way, Suite C-11. Van Nuys, CA 92406
9484 Chesapeake Dr., Suite eos, San Diego, CA 92123

9830 South 51 st St, Suite B-120, Phoenix, AZ 85044

(949) 261~1022 FAX (949l 2614228
(909) 3704w7 FAX (909) 370.1046
(818) 779-1844 FAX (818) 779-1843
(619) S05-9596 FAX (619) 505-9689
(480) 785.0043 FAX (490) 785451

I

1

TOTAL RECOVERABLE METALS

Result
Reporting

Limit Units
Spike

Level
Source °/oREC
Result %REC Limits RPD

RPD

Limit
Data

Qualifiers

0.00020 m g/1

0.00020 M8/I

Analyte

Batch: POF2808 Extracted: 06/28/00

Blank Analyzedz 06/28/00 (POF2808-BLKI)
Mercury ND

LCS Analyzed: 06/28/00 (POF2808-BSI)
Mercury 0.00549

Matrix Spike Analyzed: 06/28/00 (POF2808-MSI)
Mercury 0.00554

Matrix Spike Dup Analyzedz 06/28/00 (POF2808-MSDI)
Mer""~v 0.00547 0.00020

0.00020 mgjl

0 . 0 0 5 0 0 H 0 85-1 15

S o u r c e :  P J F o l 9 4 - 0 l

0 . 0 0 5 0 0 N D I l l 85-1 15

S o u r c e :  P J F o l 9 4 - 0 l

0 . 0 0 5 0 0 N D 109 8 5 - 1 1 5m g / I 1 . 27 2 0

Rh Price
reject Manager PJF0386

9 of 17
the ravults pariah only lo the .vamp/ex :red in the laboratory. 7hi.v report .Zhu/I no! be reproduced axcepl m
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Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/2 1/00Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Southern Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnalyti<3al
2852 Alton Ave., irvine. CA 92606

1014 E. Cooley Dr., Suite A, Colton, CA 92324
16525 Sherman Way, Suite C-11, Van Nuys, CA 92406

9484 Chesapeake Dr., Suite 805, San Diego, CA 92123
9830 South 51st Sf., Suite B-120, Phoenix, AZ 85044

(949) 2611022 FAX (949) 261-1228
(909) 3704667 FAX (sos) 370.1046
(818) 779-1844 FAX (e18) 779-1843
(619) 505.9596 FAX (619) 505.9689
(480) 785.0043 FAX (4a0) 785451

DISSOLVED METALS

Result

Reporting
Limit Units

Spike

Level

Source %REC

Result %REC Limits RPI)

RPI)
Limit

Data
QualifiersAnalyte

Batch: POF2206 Extracted: 06/22/00

Blank Analyzed: 06/23/00 (POF2206-BLKI)

Antimony,Dissolved ND

Arsenic, Dissolved ND

Barium,Dissolved ND

Beryllium, Dissolved N D

Cadmium, Dissolved ND

Calcium, Dissolved ND

n, Dissolved ND

pa., Dissolved ND

Lead, Dissolved ND

ND

N D

ND

ND

ND

ND

N D

N D

N D

Magnesium, Dissolved

Nickel, Dissolved

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

1.0

0.050

2.5

0.0050

5.0

0.050

0.050

mg/I

mg/I

mg/l

mg/l

mg/I

mg/I

mg/I

mg/l

mg/I

mg/I

M8/1

mg/l

mg/l

M8/I

mg/\

mg/1

mg/1

mg/I

Potassium, Dissolved

Selenium, Dissolved

Silica, Dissolved

Silver, Dissolved

Sodium, Dissolved

Thallium,Dissolved

Zinc, Dissolved .

LCS Analyzed: 06/23/00 (POF2206-BSI)

Antimony, Dissolved

Arsenic, Dissolved

Barium, Dissolved

Beryllium, Dissolved

Cadmium, Dissolved

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

Calcium, Dissolved

Chromium, Dissolved

Copper, Dissolved

Lead, Dissolved

Magnesium, Dissolved

Nic' Wissolved

L10

l.ls

1.06

1.11

1.12

11.1

1.06

1.02

1.09

10.s

1.06

mg/1

mg/I

mg/I

mg/I

H18/1

mg/I

mg/I

mg/I

mg/I

mg/I

mg/I

1.00

1.00

1.00

1.00

1.00

10.0

1.00

1.00

1.00

10.0

1.00

1 10

I 15

106

112

111

106

102

109

108

106

85~ll5

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

Beth Price
Project Manager

PJF0386
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GBPP 886Client Project ID:
Sampled: 06/21/00
Received: 06/2 l /00PJF0386Report Number:

Harris & Associates, Inc. - Tempe

1400 E. Souther Ave., Ste. 620

Tempe, AZ 85282

Attention: Michael Long

Del MarAnalytical
2852 Alton Ave., Irvine, CA 92606

1014 E. Cooley Dr., Suite A, Colton, CA 92324

16525 Sherman Way, Suite c-11, Van Nuys, CA 92406
9484 Chesapeake Dr., Suite 805, San Diego, CA 92123

9830 South 51st St., Suite B-120, Phoenix, AZ 85044

(949) 2614022 FAX (949) 261-1228
(909) 370-4667 FAX (909) 370-1046
(818) 779-1844 FAX (818) 779-1843
(619) 505-9596 FAX (619) 505-9689
(480) 785-0043 FAX (480) 785-0851

DISSOLVED METALS

A n a l y t e Result
Reporting

Limit U n i t s

S p i k e

L e v e l

Source %REC

Result %REC Limits RPD
RPD

Limit
D a t a

Q u a l i f i e r s

Batch: POF2206 Extracted: 06/22/00

LCS Analyzed: 06/23/00 (POF2206~BSl)
Potassium, Dissolved

Selenium, Dissolved

Silica, Dissolved

Si lver,  Dissolved

Sodium,  Dissolved

Thal l ium,  Disso lved

Z i n '  " ' s o l v e d

11 . 5

1 . 14

22.0

0 .0540

54.4

1.07

1.08

1.0

0 .0 5 0

2 .5

0 .0050

5 .0

0 .050

0 .0 5 0

mg/I

mg/I

mg/l

mg/l

mg/l

mg/I

mg/I

10.0

1 .00

21 .4

0 .0500

5 0 .0

1 .00

1 .00

M-HA

M

a. Spike Analyzed: 06/23/00 (POF2206-MSI)
simony, Dissolved 1.23

Arsenic, Dissolved

Barium, Dissolved

Beryllium, Dissolved

Cadmium, Dissolved

Calcium, Dissolved

Chromium, Dissolved

Copper, Dissolved

Lead, Dissolved

Magnesium, Dissolved

Nickel, Dissolved

Potassium, Dissolved

Selenium, Dissolved

Silica, Dissolved

Silver, Dissolved

Sodium, Dissolved

Thallium, Dissolved
M

Zinc,  Dissolved

1.35

1.10

1.19

1.15

136

1.07

1.15

1.11

67.5

1.18

13.7

1.26

89.7

0.0586

2630

1.03

1.17

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

1.0

0.050

2.5

0.0050

50

0.050

0.050

mg/I

mg/I

mg/I

mg/I

M8/1

mg/I

M8/I

mg/l

mg/l

mg/I

Mg/1

mg/1

mg/I

mg/I

mg/I

mg/I

mg/l

mg/I

1.00

1.00

1.00

1.00

1.00

10.0

1.00

1.00

1.00

10.0

1.00

10.0

1.00

21.4

0.0500

50.0

1.00

1.00

115 85-1 15

114 85-1 15

103 85-1 15

108 85-1 15

1 0 9 85-1 15

1 0 7 85 - 115

1 0 8 85-1 15

S o u r c e :  P J F 0 3 3 0 - 0 2

N D 1 2 0 7 0 - 1 3 0

0 . 070 128 70 - 130

0 . 041 1 0 6 7 0 - 1 3 0

N D 1 1 9 7 0 - 1 3 0

N D 115 70 - 130

1 3 0 60 . 0 7 0 . 1 3 0

0 . 0 1 1 1 0 6 70 - 130

N D 1 14 7 0 - 1 3 0

N D 111 7 0 - 1 3 0

6 0 75. 0 70 - 130

0 . 10 108 7 0 - 1 3 0

N D 1 3 0 85-1 15

N D 1 2 6 7 0 - 1 3 0

6 6 111 7 0 - 1 3 0

N D 1 1 7 7 0 - 1 3 0

2 6 0 0 60 . 0 85 - 115

N D 103 70 - 130

N D 1 17 70 - 130

eth Price
reject Manager

PJF0386
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Client Project ID: GBPP 886
Sampled: 06/2 l /00
Received: 06/21/00PJF0386Report Number:

Harris & Associates, Inc. - Tempe
1400 E. Southern Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnalytic;al
2852 Alton Ave., Irvine, CA 92606

1014 E. Cooley Dr., Suite A, COI\Of\, CA 92324
16525 Sherman Way, Suite C-1\, Van Nuys. CA 92406

9484 Chesapeake Dr., Suite as, San Diego, CA 92123
9830 South 51st St., Suite B-120, Phoenix, AZ B5044

(949) 2611022 FAX (949) 261.122B
(909) 3704667 FAX (909) 370-1046
(818) 779-1844 FAX (818) 779-1543
(619) 505-9596 FAX (619) 5059689
(gaol 7a5-0043 FAX (4e0) 785.0851

DISSOLVED METALS

R e s u l t

Reporting
Limit U n i t s

S p i k e

L e v e l

S o u r c e ° / » R E C
R e s u l t % R E C L i m i t s R P D

RPD
Limit

Data

Qualifiers

M - H A

M

M

A n a l y t e

Batch: POF2206 Extracted: 06/22/00
Matrix Spike Dup Analyzedz 06/23/00 (POF2206-MSDI)
Antimony, Dissolved 1.21 0.050

Arsenic, Dissolved 1.28 0.050

Barium, Dissolved 1.10 0.010

Beryllium, Dissolved 1.18 0.0040

Cadmium, Dissolved 1.14 0.0050

Calcium, Dissolved 135 2.0

Ch tum, Dissolved 1.04 0.010

r. -1 Dissolved 1.18 0.020

1.07 0.050

66.9 0.50

1.17 0.050

13.7 1.0

1.22 0.050

88.8 2.5

0.0586 0.0050

2630 50

1.05 0.050

Zinc, Dissolved 1.18 0.050

ad,  Dissolved

Magnesium,  Disso lved

Nickel ,  Disso lved

Potassium,  Dissolved

Selen ium,  Disso lved

Si l ica,  Dissolved

Si lver.  Disso lved

Sodium,  Disso lved

T l la l l iu m,  Disso lved

mg / 1

mg/1
mg/1
M 8 / I

mg/I
mg/l
Mg / 1

m g / I

m s / l

m 8 / 1

Mg / 1

M 8 / I

M 8 / I

mg / 1

MS/1

mg / 1

m g / l

M 8 / 1

1. 00

1. 00

1.00

1. 00

1. 00

10. 0

1. 00

1. 00

1. 00

10. 0

1. 00

10. 0

1 . 00

21 . 4

0 . 0 5 0 0

50 . 0

1. 00

1 . 00

S o u r c e :  P J F 0 3 3 0 - 0 2

N D 118

0 . 0 7 0 121

0 . 041 106

N D 118

N D 114

130 50. 0

0 . ( ) l l 103

N D 117

N D 1 0 7

6 0 69 . 0

0 . 10 107

N D 130

N D 122

6 6 107

N D 117

2 6 0 0 60 . 0

N D 105

N D 118

7 0 - 1 3 0

7 0 - 1 3 0

7 0 - 1 3 0

7 0 - 1 3 0

7 0 - 1 3 0

7 0 - 1 3 0

7 0 - 1 3 0

7 0 - 1 3 0

7 0 - 1 3 0

7 0 - 1 3 0

7 0 - 1 3 0

85-1 15

7 0 - 1 3 0

7 0 - 1 3 0

7 0 - 1 3 0

85-1 15

7 0 - 1 3 0

7 0 - 1 3 0

1. 64

5. 32

0

0 . 844

0 . 873

0 . 738

2 . 84

2 . 58

3 . 67

0 . 893

0 . 8 5 1

0

3. 23

L 0 1

0

0

1. 92

0 . 8 5 1

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

2 0

M

0 . 0 0 0 2 0 mg/1

Batch: POF2808 Extracted: 06/28/00

Blank Analyzedz 06/28/00 (POF2808-BLKl)
Mercury, Dissolved ND

LCS Analyzedz 06/28/00 (POFI2808-BSI)
Mercury, Dissolved 0.00549 0 . 0 0 0 2 0 M 8 / l 0 . 0 0 5 0 0 110 85 - 115

'Beth Price
Project Manager

P J F 0 3 8 6

1 2  o f  1 7

the re.vu/Lv pariah only ro The sample le.s1ed in the laboratory. 77li.v report .shall not be reproduced ace/rl in
f u l l , without wrnlen permission_/lam Del Mar AnulytiaIl.



Client Project ID: GBPP 886
Sampled: 06/21/00

Received: 06/2 l /00Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Southern Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnalyti<;al
2852 Alton Ave.. Irvine, CA92606

1014 E Cooley Dr., Suite A, Colton, CA92324
16525 Sherman way, Suite C-11, Van Nuys, CA92406

9484 Chesapeake Dr., Suite 805, San Diego. CA 92123

9830 South 51st St, Suite B-120, Phoenix, AZ 85044

(949) 261 .1022 FAX (949) 281.1228
(909) 3704667 FAX (909) 370.1046
(818) 779-1844 FAX (818) 779-1843
(619) 505.9596 FAX (619) 505.96a9
(480) 78540043 FAX (480) 785.0851

DISSOLVED METALS

Analyze Result

Reporting

Limit Units

Spike

Level

Source

Result

%REC

%REC Limits RPD
RPD

Limit
Data

Qualifiers

m8/I

Source: PJF0194-01
0.00500 ND I l l 85-115

Source: PJFol94-0 l
0.00500 ND 109 85-1 15

Batch: POF2808 Extracted: 06/28/00

Matrix Spike Analyzedz 06/28/00 (POF2808-MSI)
Mercury, Dissolved 0.00554 0.00020

Matrix Spike Dup Analyzed: 06/28/00 (POF2808-MSDI)
Mercury, Dissolved 0.00547 0.00020 mg/I 1. 27 2 0

"Beth Price
ProjectManager

PJF0386
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Client Project ID: GBPP 886
Sampled: 06/21/00

Received: 06/21/00
Report Number: PJF0386

Harris & Associates, Inc. - Tempe

1400 E. Southern Ave., Ste. 620

Tempe, AZ 85282

Attention: Michael Long

Del MarAnalytic;al
2852 Alton Ave., Irvine, CA92606

1014 E Cooley Dr., Suite A, Colon, CA 92324
16525 Sherman Way, Suite c-11, Van Nuys. CA 92406

9484 Chesapeake Dr., Suite 805, San Diego, CA 92123
9830 South 51 s1 SL, Suite B-120, Phoenix, AZ B5044

(949) 261-1022 FAX (949) 261 _1228
(909) 370.4667 FAX (909) 3704046
(818) 779-1844 FAX (818) 779-1843
l a w ; 505-9596 FAX (619) 505-9689
(480) 785-0043 FAX (480) 785-0851

INORGANIC

R e s u l t

Reporting

Limit Units

Spike

Level

Source %REC

Result %REC Limits RPD

RPD

Limit

Data

Qualifiers

N A pH Units 1.31 10

NA pH Units 0 . 130 10

Analyte

Batch' POF2I28 Extracted: 06/21/00

Duplicate Analyzed: 06/21/00 (POF2128-DUP1)
pH 7.68

Duplicate Analyzed: 06/21/00 (POF2128-DUP2)
pH 7.67

Duplicate Analyzedz 06/21/00 (POF2128-DUP3)
pH 7.21 NA pH Units

Source: PJF0383-01
7.58

Source: PJF0393-01
7.66

Source: PJF0402-01
7.21 0 1 0

Reference Analyzed: 06/21/00 (PoF2l28-sRMI)
pH 6.95 N A pH Units 7. 00 99. 3 9 5 - 1 0 5

k be Analyzed: 06/21/00 (POF2l28-SRM2)
7.00 NA pH Units 7 . 00 1 0 0 95 - 105

Reference Analyzed:
pH

06/21/00 (POF2l28~SRM3)
6.97 NA pH Units 7 . 00 99 . 6 95-105

2 . 0 mhos/cm 0 . 948 10

06/23/00 (POF2307-DUP2)
1030 2 . 0 m h o s / c m

Source: PJF0386-01
2100

Source: PJF0395-01
1000 2 . 96 1 0

Batch: POF2307 Extracted: 06/23/00

Duplicate Analyzedz 06/23/00 (POF2307-DUPI)
Specific Conductance 2120

Duplicate Analyzedz
Specific Conductance

Reference Analyzedz
Specific Conductance

06/23/00 (POF2307-SRMI)
1430 2 . 0 mhos/cm 1 4 1 0 101 9 0 - 1 1 0

eth Price

Project Manager

PJF0386
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Client Project ID: GBPP 886 Sampled: 06/21 /00
Received: 06/21/00

Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del Mar Analytic;aI
2852 Alton Ave., line, CA 92606

1014 E. Cooley Dr., Suite A, Colton, CA 92324
16525 Sherman Way, Suite C-11, Van Nuys, CA 92406

9484 Chesapeake Dr, Suite 805, San Diego, CA 92123
9830 South 51 st St., Suite B-120, Phoenix, AZ 85044

(949) 261-1022 FAX (949) 261-1228
(909) 370-4667 FAX (909) 370.1046
(818) 779-1844 FAX (818) 7794843
(619) 5059596 FAX (619) 505-9689
(480) 785-0043 FAX (480) 785.0851

-

INORGANIC

Analyze Result

Reporting

Limit Units

Spike

Level

Source %REC

Result %REC Limits RPD

RPD

Limit

Data

Qualifiers

Batch: POF2307 Extracted: 06/23/00

Reference Analyzed: 06/23/00 (POF2307-SRM2)
Specie Conductance 1480 2 . 0 m h o s / c m 1410 105 90-H0

0.50

0.10

0.10

0.10

0.50

mg/I

mg/l

mg/I

mg/I

mg/l

0.50

0.10

0.10

0.10

0.50

mg]

mgfl

MS/1

m8/1
mg/I

2 . 00

1. 00

0. 903

0 . 304

4 . 00

M-HAMg/1

m g/ I

m 8/1

m g/1

M g / \

2000

1000

903

304

4000 M-HA

M-HA

Batch: PoF23l4 Extracted: 06/22/00

Blank Analyzed: 06/22/00 (poF2314-BLK1)
Chloride ND

Fluoride ND

Nitrate-N ND

N D

fate N D

L C S  A n a l y z e d :  0 6 / 2 2 / 0 0  ( P O F 2 3 1 4 - B S 1 )

C h l o r i d e 1 . 91

F l u o r i d e 1 . 02

N i t r a t e - N 0 . 9 2 4

N i t r i t e - n 0 . 2 9 5

Su l fate 3 . 79

M a t r i x  S p i k e  A n a l y z e d :  0 6 / 2 2 / 0 0  ( P O F 2 3 1 4 - M S I )

C h l o r i d e 1 8 8 0 5 0 0

F l u o r i d e 9 7 4 100

N i t r a t e - N 9 1 1 1 0 0

N i t r i t e - N 3 1 1 100

Su l fate 3 6 3 0 5 0 0

M a t r i x  S p i k e  D u p  A n a l y z e d :  0 6 / 2 2 / 0 0  ( P O F 2 3 l 4 - M S D 1 )

Ch l o r i d e 1 8 1 0 5 0 0

F l u o r i d e 9 6 2 100

N i t r a t e - N 8 8 5 100

N i t r i t e - N 2 8 8 l 0 0

Su l fate 3 6 1 0 5 0 0

Mg/1
mg/I

mg/I

mg,/I

mg/I

2000

1000

903

304

4000

95. 5 9 0 - 1 1 0

1 0 2 9 0 - 1 1 0

1 0 2 90-1 10

97 . 0 9 0 - 1 1 0

9 4 . 7  . 9 0 - 1 1 0

S o u r c e :  P J F 0 3 3 0 - 0 2

2 3 0 0 - 21 . 0 8 0 - 1 2 0

N D 96 . 5 8 0 - 1 2 0

N D 89. 9 8 0 - 1 2 0

N D 102 8 0 - 1 2 0

2 1 0 0 38. 3 8 0 - 1 2 0

S o u r c e :  P J F 0 3 3 0 - 0 2

2 3 0 0 -24.5 8 0 - 1 2 0

N D 95 . 3 8 0 - 1 2 0

N D 87 . 0 8 0 - 1 2 0

N D 94 , 7 8 0 - 1 2 0

2 1 0 0 37. 8 8 0 - 1 2 0

3 . 79

1. 24

2 . 90

7 . 68

0 . 552

20

20

20

20

20 M - H A

eth Price

Project Manager
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Del MarAnalyti<:al
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9484 Chesapeake Dr., Suite sos, San Diego, CA 92123
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(949) 261-1022 FAX (949) 261-1228
(909) 370-4667 FAX (909) 3704046
(818) 7794844 FAX (818) 779.1843
(619) 505-9596 FAX (619) 505-9689
(480) 785-0048 FAX (480) 785.0s51

l

9

-

INORGANIC

Reporting

Limit Units

Spike

Level

Source %REC

Result %REC Limits RPD

RPI)

Limit

Data

QualiGers
Analyte Result

Batch: POF2329 Extracted: 06/23/00

Blank Analyzedz 06/23/00 (POF2329-BLKI)
TotalDissolved Solids ND 2 0 mg/I

2 0 mg/I 4 0 5 99, 3
LCS Analyzed: 06/23/00 (POF2329-BSI)
Total Dissolved Solids 402

Duplicate Analyzed: 06/23/00 (POF2329-DUPI)
Total Dissolved Solids 1310 2 0 m8/1 0 . 766 10

Duplicate Analyzedz 06/23/00 (POF2329-DUP2)
Total Dissolved Solids 1140 2 0 mg/I

8 0 - 1 1 5

S o u r c e :  P J F 0 4 l 8 - 0 l

1 3 0 0

S o u r c e :  P J F 0 3 8 9 - 0 l

1 2 0 0 5. 13 10

5. 0 mg,/\ 0 2 0

06/28/00 (POF2727-DUP2)
89.0 5. 0 m8/I 1.12 2 0

06/28/00 (POF2727-DUP3)
113 5 . 0 mS/1

Source: PJF04l8-0l
300

Source: PJF0390-01
90

Source: PJF0447-04
110 2 . 6 9 2 0

\._. POF2727 Extracted: 06/27/00

duplicate Analyzed: 06/28/00 (POF2727-DUPI)
Alkalinity as CaCO3 300

Duplicate Analyzed:
Alkalinity as CaC03

Duplicate Analyzed :
Alkalinity as CaC03

Reference Analyzed:
Alkalinity as CaCO3

06/28/00 (POF2727-SRMI)
204 5. 0 m s " 2 0 3 1 0 0 89.162-1 l

l

Beth Price
Project Manager
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Client Project ID: GBPP 886
Sampled: 06/21/00

Received: 06/21/00
Report Number: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnalytical
2e52 Alton Ave.. Irvine, CA 92606

1014 E. Cooley Dr., Suite A, Colton, CA 92324
16525 Sherman Way, Suite C-11, Van Nuys, CA 92406

9484 Chesapeake Dr., Suite eos, San Diego, CA 92123
9830 South 51st St., Suite B-120, Phoenix, AZ 85044

(949) 261-1022 FAX (949) 261-1228
(909) 3704667 FAX (909) 370-1046
(818) 779-1844 FAX (818) 779.1843
(619) 505-9596 FAX (619) 505.9689
(480) 785-0043 FAX (480) 785-0851

DATA QUALIFIERS AND DEFINITIONS
HT-I

M

M-HA

The holding time for this test is immediate. The laboratory measurement, therefore, cannot be used for compliance.

The MS and/or MSD were outside of the acceptance limits due to sample matrix interference. See LCS.

Due to high levels of analyze in the sample, the MS/MSD calculation does not provide useful spike recovery information
See LCS.
Analyte NOT DETECTED at or above the reporting limit

Not reported.

Relative Percent Difference

ND

NR

RPD

Beth Price
Project Manager
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WETLANDS AND WATERS ASSESSMENT



MalcohnPirnie Inc.

WETLANDS AND WATERS ASSESSMENT FOR THE

PROPOSED GILA BEND POWER GENERATION STATION

MARICOPA COUNTY, ARIZONA

1. INTRODUCTION

On March 7-8, and May 23, 2000, a professional wetlands scientist (R. Thomas Sankey

of Malcolm Pirnie) completed a wetlands and waters assessment for the proposed Gila

Bend Power Generation Station facility to be located on a 160-acre parcel situated

northwest of Gila Bend, Maricopa County, Arizona (Section 19, T5S, R5W, Gila and Salt

River Meridian, Maricopa County, State of Arizona). The purpose of the assessment was

to evaluate the extent and approximate boundaries of wetlands and waters, if any, on the

site. In addition, this study provides sufficient information to allow the planning of the

facility and to avoid and minimize impacts to wetlands and waters, if they are present on

the site.

This report contains a site description, a narrative describing the extent and nature of

wetlands and/or waters on the site, and a map depicting the approximate location of

waters on the site. The report describes the wetland and water assessment methodology,

describes the soils, hydrology, and vegetation found on the site, and presents the results

of the wetlands assessment.

Site Description

The 160-acre site is located approximately 2 miles south of the Gila River and 4 miles

northwest of Gila Bend, Arizona (see Figure 1 and Photos 1-3). The square-shaped

parcels are located about 2400 feet south of Sisson Road and approximately 4000 feet

west of Citrus Valley Road (T5S, R6W, Sec. 19). Site access is gained from Citrus

Valley Road via an east-west oriented gravel road located at the extreme southern edge of

Section 19.

M://3962001/Reports/CEC Exhibits 1



Malcolm Pirnie Inc.

The site is dominated by rolling topography. Elevations range Hom 687 feet above mean

sea level (mal) in the southeaster portion adjacent to Citrus Valley Road to

approximately 650 feet mal at the northern site perimeter.

The surficial geology of the site consists of deposits of the Upper Basin Fill. These

deposits generally consist of sands with varying amounts of silts, surficial sands are

generally siltier than sands at depth. In some areas a thin layer of silt or clay overlies the

sands. Much of the area is covered with typical "desert pavement," a surface veneer of

pebbles and cobbles spread over the low hills on the site. Several ephemeral washes cut

through this desert pavement and drain the site.

Much of the site has been disturbed by past land use. For example, based on an

examination of historic aerial photography, it appears that a large part of the site has been

graded. The parking area located on top of the highest knoll in lot 3 has been worked and

leveled to enable the parking of vehicles. In addition, the north-central portion of the site

has been graded.

The entire site is drained by several small, ephemeral washes that eventually drain to a

large south-to-north trending wash. This watercourse conveys water to the north then

northeast, eventually crossing Citrus Farm Road and entering the Gila River. The site

contains a mixture of desert scab and riparian communities. Upland hillsides are

dominated by typical desert scrub vegetation. The ephemeral washes are dominated by

riparian scrub-shrub.

11. WETLAND ASSESSMENT METHODOLOGY

The following section describes the methodology used to conduct the wetland assessment

completed on the site. Wetlands and waters were identified using the methods described

in the 1987 Corps of Engineers Wetlands Delineation Manual. These methods require

the presence of three criteria to define an area as a wetland: hydria soils, wetland

hydrology, and hydrophytic vegetation.

M://3962001/Reports/CEC Exhibits 2
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Hydric soils are defined as soils that are saturated, flooded, or ponded long enough during

the  g row i ng  s e a s on  to  dev e l op  a na e rob i c  cond i t i ons  tha t  f a v or  the  g row th  a nd

regeneration of hydrophytic vegetation. Wetland hydrology is the sum total  of wetness

characteristics in areas that are inundated or have saturated soils for a sufficient duration

to support hydrophytic vegetation. Hydrophytic vegetation is defined as the sum total of

rooted vascular plants and mosses growing in water or on a substrate that i s  at least

periodically deficient of oxygen as a result of excessive water content.

The first step in performing the wetland assessment was to complete a site walkover to

identify plant communities. Particular attention was paid to topographic changes and

shifts in vegetative cover types. During the initial site walkover, it was determined that

"natural" environmental conditions exist at the site. There was no detectable evidence of

vegetative stress due to f luctuations in precipi tation, surface water,  or ground water

levels ,  other than the s i te being dominated by xeric,  desert vegetation, indicative of

persistent extremely dry conditions.

During the site inspection, Malcolm Pirie scientists noticed that the site could be divided

into two vegetative communities: 1) the slopes and relatively flat terraces were dominated

by upland desert scrub species, and, 2) the washes (arroyos) and flat northern portion of

the site were dominated by typical riparian species. At various washes around the site,

soil coloration and conditions were examined to a depth of 12 inches below the ground

surface and compared with Munsel l  Soi l  Color Charts  fol lowing accepted U.S. Army

Corps of Engineers (USCOE) procedures. Soils with a matrix chroma (color brightness)

of two or less with mottl ing, or soi ls  with a matrix chroma of one or less, i f  present,

would be considered hydric.

Dominant vegetation at each sampling location was identified and keyed using accepted

plant identif ication manuals . Dominant species were defined as those species in each

stratum that, when ranked in decreasing order of abundance and cumulatively totaled,

exceeded 50 percent total  areal  coverage for that stratum, plus any additional  species
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x

comprising 20 percent or more of the areal coverage for that stratum. The indicator status

for each dominant species was then obtained from the U.S. Fish and Wildlife Service

(USFWS) National List of Plant Species That Oeeur in Wetlands: 1996 Southwestern

ITS. (USFWS, 1996). Areas where more than 50 percent of the dominants had an

indicator status of obligate, facultative wet and/or facultative, if present, were considered

to have wetland vegetation.

Indicators of wetland hydrology, if present, were identified within a major portion of the

root zone of vegetation (usually within 12 inches of the ground surface). Data were

recorded on standard data sheets to provide representative characteristics of the

vegetative communities present. Data forms are included in Appendix A. Site

photographs are included in Appendix B.

111. SOILS, HYDROLOGY, AND VEGETATION

Based on the field inspection performed on March 7-8, and May 23, 2000, no wetlands

were found on the site. A total of 5.20 acres of waters of the U.S. were located in the

areas associated with the numerous ephemeral arroyos on the site. Characteristics of the

site soils, hydrology, and vegetation are presented in the following sections.

Soils

USDA Soil Conservation Service (SCS) or Natural Resources Conservation Service

(NRCS) Soil Survey mapping has not been completed for this portion of Maricopa

County, Arizona. Based on visual observations, the site is dominated by two soil types:

1) "desert pavement" dominated by varnished alluvial pebbles and cobbles on the

hillsides and slopes, and, 2) sandy loams and pebbles found in the bottoms of the

ephemeral washes.

In the ephemeral washes on the site, samples taken from several locations consisted of

well-drained sandy loam. Soil samples taken from the washes were typically a strong

brown (Munsell Color of 7.5 YR 4/6) sandy loam with no mottling.
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Hydrology

The hydrology of the site has been altered by past land use. The extreme northeastern

portion of the proposed facility site is adjacent to,  but not located in,  the 100-year

floodplain of the Gila River. In addition, these areas are located within the Painted Rock

Reservoir Dam inundation area that corresponds to the spillway elevation of the dam,

approximately 661 feet mal. Based upon an examination of USGS topographic mapping

and based upon a review of earlier documentation regarding the project area, it appears

that the USCOE has a floodway easement that allows it to back up water at the Painted

Rock Reservoir Darn to elevation 661 mal. According to Mr. Connie Covey, a permanent

resident on the site, the area was last flooded in 1993. Evidence of this flood was seen

throughout the site at an elevation of about 661 feet mal (Photo 4).

The entire site is drained by the. major south-to-north trending ephemeral wash that

eventually empties into the Gila River, approximately 2 miles to the northeast of the site.

The ephemeral washes on the site did not contain water at the time of the site inspection.

However, based on t he s ediment  dr i f t  l ines  a nd high wa t er  ma r ks  found in t he

watercourses, it is evident that they do contain flowing water during periods of heavy

precipitation (photos 5, 9, and 10).

Vegetation

In the undisturbed portions of the site, the natural vegetation is characterized as Sonoran

Desert Scrub of the Lower Colorado River Valley Subdivision (Brown, 1982). The

Creosotebush-White Bursage Community was the dominant cover type found on the site

(Photo 6).  Dominant vegetative species found in this cover type were Creosotebush

(Latria divarieata), White Bursage (Ambrosia dumosa), Brittle Bush (Encelia farinose),

and Triangle-leaf Bursage (Ambrosia deltoidea). Common grasses found on the site

include Big Galleta (Hilario rigid)  and three-awn (Aristida app.). Cacti of the site

include Diamond Cholla (Opuntia ram osissima), Pencil Cholla (Opuntia arbuscula) and

widely scattered Giant Saguaro (Carnegies gigantean) (Photos 7 and 8).
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In the washes, desert riparian scrub is found (Photos 9 and 10). Common riparian species

dominating the washes include Blue Paloverde (Cercidium /Ioridum), Tamarisk (Tamarix

chinensis), Catclaw (Acacia greggii) and Desert Ironwood (Olneya tesota).

RESULTS

The vegeta t ion of the s ite has been affected by past  land use and is  controlled by

topography,  soils,  and hydrology.  The Painted Rock Reservoir  inundation area has

a f fec t ed dr a ina ge pa t t er ns  over  t he s i t e,  r esu l t ing in cha nges  in t he veget a t ive

composition of the area. For example, young Tamarisk shrubs have colonized the site

below the elevation of 661 mal. According to Mr. Covey, the amount of Tamarisk in the

low-lying areas on the site has dramatically increased since the 1993 flood. This is

supported by the fact that most of the Tamarisk on the site is estimated to be less than 10

years of age.

No wetlands were identified on the site based on the 1987 USCOE methodology. As

stated previously, there are approximately 5.20 acres of jurisdictional ephemeral washes

located on the entire site. These south-to-north trending watercourses are identified on

Figure 2.

The arroyos on site are supported by precipitation. Since it was not possible to trace the

actual alignment of the large southwest-to-northeast trending arroyo channels over their

entire length on the site,  and there was evidence that the watercourses intermittently

overflow, the investigators detennined that a large part of this area is jurisdictional.

During the site inspection,  there was evidence of recent flows extending outside the

channel. The smaller washes on site occupy only the narrow channels and were mapped

as linear streams.

Based upon the facility layout, it is expected that a Section 404 permit (dredge and fill)

will need to be obtained from the USCOE prior to beginning construction activities in the

M://3962001/Reports/CEC Exhibits
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arroyos on the site. Additionally, a 401 certification will need to be obtained from the

Arizona Department of Environmental Quality (ADEQ) in support of the diversion of the

identified ephemeral washes and the dredge / fill activities necessary to construct the

facility.

As of May 23, 2000, the discharge of dredged or fill material into intermittent

watercourses such as those found on the proposed power plant site was covered under the

USCOE's Nationwide Permit (NWP) Program. For example, the placement of fill in

intermittent streams and wetlands for the construction of road crossings was generally

covered by NWP 14. The placement of fillip "isolated and above-headwater wetlands

and waters" was covered by NWP 26. However, with the recent revocation of the NWPs,

these and other activities will be covered by a new regulatory program to be finalized by

June 6, 2000. Under the new regulatory program no issues are anticipated that will

impede successful permitting of this prob et.

This report presents the opinion of Malcolm Pirie wetland scientists regarding the

presence or absence of regulated waters and wetlands, and their boundaries, found on the

subject site.. Final determination of regulatory jurisdiction and verification of report

findings is under the authority of the USCOE. These findings are not official until

written concurrence has been received from the USCOE.
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Local Soil Survey Data
PAC Neutral Test
Other (Explain in Remarks)
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Texture, Concretions,
Structure, Etc.

Mottle Colors
(Munsell Moist)

Profile Description:
Depth Horizon
(inches)

Matrix Color
(Munsey Moist)

Mottle
abundance/contrast

Drainage Class:s»-way L08/*1 '72-'x7v/uf'unIt/vvw~ »~Soil Unit Name
(Series and Phase):

Yes NoField observations
Confirm Mapped Type?

Taxonomy
(Subgroup):

9. $'v/2 9/4047-

Concretions
High Organic Content in Surface Layer in Sandy soils
Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National l-lydric Soils List
Other (Explain in Remarks)

Hydria Soil Indicators:
Histosol
Histic Epipedon
Sulfide Odor
Aquic Moisture Regime
Reducing Conditions
Gleyed or Low-Chroma Colors
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Yes
Yes
Yes

8 .

I-Iydrophytic Yegetation Present?
Wetland Hydrology Present? Hydria
Soils Present?

8No
No
No

Is This Sample Point Within a Wetland?
Yes g o

Remarks3
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All three wetland criteria have been meet.
TOne or more of the wetland criteria have not been met.
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Date :
County:
State:
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Applicant/Owner: F b e r
Investigator/s: E- . SAA/K
Do Normal Circumstances exist on the site?
Is the site significantly disturbed (Atypical Situation)?
Is the area a potential Problem Area?
If yes, explain:

No
X No
X No

X Yes
Yes
Yes
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Plot ID:
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Recorded I5ata (Describe in Remarks)

Stream, Lake, or Tide Gauge
Aerial Photographs

Other

No Recorded Data Available,Sly

Saturated in Upper 12"
Drift Lines

Wetland Hydrology Indicators:
Primary Indicators:

Inundated
Water Marks
Sediment Deposits
Drainage Patters in Wetlands

<24 inches

inches

inches

Field Observations:

Depth of Surface Water:

Depth to Free Water in Pit:

Depth to Saturated Soil:

Secondary Indicators (2 or more required)
Oxidized Root Channels in Upper 12"
Water Stained Leaves
Local Soil Survey Data
FAC Neutral Test
Other (Explain in Remarks)
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(Subgroup):
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Texture, Concretions,
Structure, Etc.

Mottle Colors
(Munsey Moist)

Matrix Color
(Munsell moist)

Profile Description:
Depth Horizon
(inches)

Mottle
abundance/contrast

. Concretions
High Organic Content in Surface Layer in Sandy soils
Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydric Soils List
Other (Explain in Remarks)

Hydric Soil Indicators:
Histosol
Histic Epipedon
Sulfide Odor
Aquic Moisture Regime
Reducing Conditions
Gleyed or Low-Chroma Colors
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Is This Sample Point Within a Wetland?
Yes NoO n o

Yes
Yes
Yes 3 n 0

Hydrophytic Vegetation Present?
Wetland Hydrology Present? Hydric
Soils Present?
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All three wetland criteria have been meet.

One or more of the wetland criteria have not been met.
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PHOTO #1

PROJECT Gila Bend Power

Generation Station. Maricopa

Countv. AZ

DATE March 8. 2000

DESCRIPTION Central portion

of the site. facing north.

COMMENTS Note the graded

parking area in the foreground.

PHOTO BY RTS

PHOTO #2

PROJECT Gila Bend Power

Generation Station. Maricopa

Countv. AZ

DATE March 8. 2000

DESCRIPTION South end onsite

facing south, Large Desert

Ironwood (Olneva fesofa) is seen in

the center of the photo.

COMMENTS

PHOTO BY RTS
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Tamarisk (Tamarix chinensis)

C O M  M E N T s

dominates the flat area beyond.

PHOTO BY RTS

end of site f`acin2 north.

seen on the slopes in the foreground

Crcosotebush (Latria divaricara) is

PHOTO #4

Generation Stat ion.

Counlv. AZ

DESCRIPTION

D A T E  M a r c h 8. 2000

P R O J E C r Gila Bend Power

PHOTO #3

View ofnorth

Maricopa

.u `,
PROJECT Gila Bend Power

"-c

Generation Station. Maricopa
*Q

Countv, AZ
4

91. 3 DATE March 8. 2000
as

DESCRIPTION View of slopes
SF

near eastern boundary of the site.

Creosotebush dominates the

hillside.
v e
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PHOTO #5

PROJECT Gila Bend Power

Generation Station. Maricopa

Countv. AZ

DATE March 8. 2000

DESCRIPTION Southwest-to-

northeast trending ephemeral wash

(arroyo). facing north (downstream)

at

.

COMMENTS

PHOTO BY RTS

4..1

PHOTO #6

PROJECT Gila Bend Power

Generation Station. Maricopa

County, AZ

DATE March 8. 2000

DESCRIPTION View of large

southwest-to-northeast trending

arroyo. facing northwest. Photo

shows Creosotebush in the

foreground with Tamarisk

dominating the wash in the

background.

CO M MENTS

Ag

PHOTO BY RTS
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PROJECT Gila Bend Power

PHOTO #7

Generation Station. Maricopa

Countv. AZ

DATE March 8. 2000

DESCRIPTION Photograph of

various Cholla(Opunria SDD) and

typical "desert pavement" found or

upland slopes of the site..

COMMENTS

PHOTO BY RTS

Pl-IOTO #8

PROJECT Gila Bend Power

Generation Station. Maricopa

County, AZ

DATE March 8. 2000

DESCRIPTION View of Giant

Saguaro (Carnegies gigantean)

found south of the site near the

southern site perimeter.

COMMENTS Note that the

Saguaro is being overgrown by

woody vegetation.

PHOTO BY RTS



PHOTO #9

PROJECT Gila Bend Power

Generation Station. Maricopa

Countv. AZ

DATE March 8. 2000

DESCRIPTION Photograph of

Wpical ephemeral wash. Riparian

scrub community dominated by

Creosotcbush.Sage (Ambrosia so

and Blue Palovcrdc (Cercidizmz

/Toriduml.

COMMENTS

PHOTO BY RTS

PHOTO #10

PROJECT Gila Bend Power

Generation Station. Maricopa

Countv. AZ

DATE March 8. 2000

DESCRIPTION Photograph of

Wpical ephemeral wash. Riparian

scrub community dominated by

Creosotebush. Size and Blue

Paloverde.

COMMENTS

PHOTO BY RTS



R Thomas Sankey, CSE, PWS, Associate - Malcolm Pirnie, Inc. (BS University of
South Carolina, 1981. MY, University of Kansas, 1985). Mr. Sankey leads Malcolm
Pirie's environmental sciences and planning practice and has 15 years of experience in
wetland management and permitting, ecological risk assessment, wildlife, vegetation and
land use analysis, and environmental impact assessment. He has worked on all aspects of
ecological risk assessment including iish, wildlife and vegetation inventories, ecological
modeling, and risk quantification. His wetlands management experience includes
wetland delineation and cover type mapping, impact assessment, functional evaluation,
mitigation design, mitigation project construction and monitoring, wetland treatment
design and construction, endangered species surveys, and state and federal permitting.
His experience includes investigations under various programs including Sections 404
and 401 of the Clean Water Act, the Comprehensive Environmental Response
Compensation and Liability Act / SuperMnd Amendment and Reauthorization Act
(CERCLA/SARA), the National Environmental Policy Act (NEPA), Section 7 of the
Endangered Species Act, Section 106 of the National Historic Preservation Act, and
various state and federal regulatory programs. Mr. Sankey is recognized by the
Ecological Society of America as a Certified Senior Ecologist and by the Society of
Wetland Scientists as a Professional Wetland Scientist.

Detailed Experience:

Wetlands Management

Proj act Technical Leader for the completion of a wetland delineation and Section 404
Permit Application for the proposed Metro Light Rail System, Houston, Texas.

Project Leader for the Woodside High School Proj et, Newport News, Virginia.
Completed a wetland delineation, evaluation, Individual permit application, endangered
species surveys, and cultural resources coordination, for the prob et located in the
environmentally sensitive Grafton Ponds Sinkhole Complex. Worked with local
environmental groups, state natural heritage organizations, local landowners, and federal
regulatory agencies to develop a unique collaborative conservation easement land set-
aside as mitigation for the project.

Deputy Project Manager for the Air Liquide America Corporation Cogeneration Facility,
Geismar, Louisiana. Part of an interdisciplinary team which completed federal and state
wetlands permitting, air quality modeling, environmental justice analysis, noise
monitoring, storm water management, and wetlands mitigation analysis.

Senior Environmental Scientist and Quality Assurance Manager for a subsurface wetland
treatment study completed for the ABX Airport in Wilmington, OH. Evaluated several
glycol treatment options, directed bench-scale wetland studies to evaluate the feasibility
of using wetlands to treat glycol runoff, and directed construction of a 35,000 square foot
pilot scale subsurface treatment wetland adj cent to receiving streams draining the
airport's runways, taxiways, and cargo loading areas.



Project Manager for a Wetland Treatment Feasibility Study completed for the City of
Philadelphia Water Department, Philadelphia, Pennsylvania. Directed an interdisciplinary
team of scientists and engineers in evaluating several treatment options for improving
water quality of Sandyford Run, an urbanized stream heavily impacted by untreated
sewage discharges from several sources. Final report included an evaluation of treatment
alternatives, conceptual design of the wetland treatment system, feasibility analysis, cost-
benefit analysis, funding analysis, and a regulatory analysis.

a

Completed wetland delineations, wetland functional assessments, permitting, fisheries
smdies and evaluation of natural systems treatment options for the Oak Hollow storm
water wetland treatment facility, High Point, NC. Tasks included an evaluation of
wetland and biofilter treatment options for the removal of suspended sediments, TOC,
and BOD, selection of appropriate sites for the construction of the stormwater treatment
facilities, and development of plans and planting specifications for constructing the
facilities. .

Completed wetland delineation, permitting, mitigation planning, constructed wetland
design, and environmental monitoring of a stormwater management/treatment wetland
area for the Lake Liberty redevelopment project, Norfolk, VA. Delineated both tidal and
non-tidal wetland systems, evaluated existing wetland functions, directed the construction
of various islands, emergent hinges, and aquatic benches, and completed a 5-year
monitoring program. The aquatic benches, islands, and emergent fringe wetlands have
developed into successful, well-vegetated stormwater treatment areas over the monitoring
period.

Project Scientist for the Jacksonville Land Treatment System Section 404/NC CAMA
permitting and wetlands mitigation project, Or slow County, NC. Completed sections of
NC SEPA environmental assessment, completed wetlands delineation, classification,
evaluation, and mitigation plan, completed detailed plans and specs, and directed the
construction of 20-acre and 15-acre wetland systems. The pine fatwood and bottomland
hardwood systems were constructed in 1996 and monitoring results show that both will
be successful.

Project Manager for the Swedesboro North Wetland Mitigation Design-Build Project,
Gloucester County, NJ. Directed the site selection and detailed soils, hydrology,
vegetation, and cultural resources studies to evaluate the feasibility of restoring wetlands
on a prior-converted cropland site. Completed the detailed mitigation plan, construction
plans and specs, and directed the construction of the site which was completed in 1996.

Project Manager for the Denbigh Middle School wetlands permitting project, Newport
News, Virginia. Directed a team of scientists in completing a ground water monitoring
study, a wetland delineation, a wetland evaluation, an Individual Permit Application, an
alternatives evaluation, and a wetland mitigation plan for the project.



Energy

Project Manager for a proposed gas-tired power plant for a confidential client on a 40-
acre site in Loudoun County, Virginia. Responsible for directing air quality, community
input, cultural resources, fish and wildlife, wetlands, and endangered species programs,
as well as obtaining State Corporation Commission approval for the prob et.

Technical advisor for a gas fired power plant project for a confidential client in Indiana.
Responsible for directing cultural resources, wetlands, and endangered species studies.

Technical advisor for a gas fired power plant project for a confidential client in Ohio.
Responsible for directing cultural resources, wetlands, and endangered species studies.

Project Manager for a gas-fired power plant project for a confidential client in
Mississippi. Responsible for completing wetlands, endangered species, and cultural
resources studies.

Technical advisor for a gas-tired power plant project for a confidential client in
Mississippi. Responsible for directing cultural resources, wetlands, and endangered
species studies

Project Manager for the Red Hills Generating Facility wetlands permitting project,
Choctaw County, Mississippi. Directed a team of scientists in completing a wetland
delineation and functional evaluation, a joint permit application, an alternatives
evaluation, and a conceptual wetland mitigation plan for the 350-acre site.

Municipal Planning

Project Manager for the Town of Kinderhook Revised Master Plan, Columbia County,
New York. Completed an inventory and analysis of land use, demographics, market
conditions, infrastructure, environmental constraints, and historic resources,
implemented a community input plan which included the development and distribution of
questionnaires and the conducting of controversial public informational meetings,
developed recommendations for land use controls including performance zoning and
transferable development rights, and recommended changes to the land use plan. Also
completed a generic environmental impact statement for die revised master plan.

Project Manager for the Town of Rensselaerville Comprehensive Land Use Plan, Albany
County, New York. Implemented a public input plan which consisted of developing and
distributing a public opinion survey, conducting public informational meetings, and
developing a statement of goals, completed an inventory and analysis of the township's
demographics, market conditions, municipal budget, ind structure, enviromnental
constraints, natural resources, and historic resources, developed recommendations for



land use controls and changes to the land use plan. Also completed a generic
environmental impact statement for the revised master plan.

Water Quality Studies

Senior Environmental Scientist and Technical Leader for the completion of the Knells
Ridge Water Quality Study, Chesapeake, Virginia. The study consisted of designing a
water quality sampling program, analyzing water quality data provided by the City of
Chesapeake, determining the eutrophication status of the five storm water ponds, and
developing recommendations for potential BMPs that could be used to control nutrient
loadings to the lakes.

Technical Leader for the completion of a water quality sampling program for the
Hampton Golf Course storm water lakes, Hampton, Virginia. Lake temperature,
dissolved oxygen (DO), and nutrients were determined, water budgets were calculated,
temperature/DO profiles were developed, and trophic status was determined for the golf
course lakes. Developed recommendations for controlling nutrient loading to the lakes.

Technical leader for evaluating a 16,000-acre watershed owned by the Birmingham
Waterworks and Sewer Board, Blount, Jefferson, and Shelby Counties, Alabama.
Evaluated existing water quality, land use, geology, topography, soils, buffer zones,
wetlands, potential endangered species habitat, and existing and potential sources of
contamination within the watershed, and developed a ranking methodology to determine
which properties were critical to the long-tenn protection of reservoir water quality.

Stream Investigations

Lead environmental scientist for the Sandy Hill Landfill Stream Investigation, Prince
George's County, MD. Study consisted of stream habitat, benthic macroinvertebrate, and
water quality surveys. Conducted public informational meetings with adjacent
landowners. Developed recommendations for re-establishing benthic habitat through the
use of in-stream and watershed best management practices.

Quality Assurance Manager for the City of Akron CSO Study, Akron, OH. Evaluated
fisheries and benthic habitat for the Cayuhoga River and its tributaries in a basin-wide
study of degraded urban streams. Developed recommendations for improving fisheries
and benthic habitat in these streams and rivers..

Senior Environmental Scientist for the Regional Raw Water Supply Study, King William.
County, VA. Evaluated various stream restoration projects as components of overall
comprehensive mitigation plan to compensate for reservoir impacts to stream and riparian
habitat. Examined intermittent, first order streams degraded by agricultural runoff
Developed restoration concepts including the establishment of weir structures, in-stream
bank stabilization, riparian re-vegetation, and forested buffer zones.



Senior Environmental Scientist for the Rocky Pen Run Reservoir Stream Investigation,
Stafford County, VA. Completed benthic, fisheries, and freshwater mussel surveys on
Rocky Pen Run, a tributary of the Potomac River, and evaluated several mitigation
options for improving in-stream habitat in England Run, located in an adjacent habitat.
Also developed concepts for improving best management techniques and establishing
water quality basins within the England Run basin, as mitigation for stream impacts
associated with the proposed reservoir.

Ivy Landfill Stream Investigation, Albemarle County, VA. Completed a stream survey,
which included habitat, fisheries, and benthic invertebrate components, and developed
stream restoration concepts. Various proposed techniques included re-establishing
stream bank vegetation, establishing check-dams, rock revetments, rock vortex weirs,
rock deflectors, K-logs, gabions and fascines, as well as other bio-engineering
techniques.

Lakeside Refinery Davis Creek Restoration, Kalamazoo, »MI. As pan of  an
interdisciplinary remediation team, completed a stream restoration project for a 600-foot
stretch of creek. Completed a stream assessment, evaluated various bio-engineering
components, and developed a stream restoration design. Various components included in
the design were rock vortex weir structures, rock deflectors, boulder fields, plunge pools,
low level pools, and vegetative stream bank stabilization.

Ecological Risk Assessment

Completed vegetation, mammal, bird, benthic macroinvertebrate, fisheries, and stream
surveys, as well as an ecological risk assessment for an RI/FS completed for the U.S.
Naval Surface Warfare Center, White Oak, Maryland. Seven terrestrial and aquatic sites
contaminated with PCBs and metals were investigated under the U.S. Navy's Installation
Restoration Program (mp). Developed terrestrial and stream remedial options and
recommendations based upon the results of the ecological risk assessment.

For the 45-acre Eustis Lake Site at Fort Eustis, Virginia, completed vegetation and
wildlife surveys, fish electro-shocking surveys and flesh analysis, and ecological risk
assessment. Evaluated and recommended remedial actions for clean-up of
PCB/pesticide/PAH contaminated sediments in the lake.

Completed vegetation and wildlife surveys and an ecological risk assessment for the Fire
Training Area, Fort Story, Virginia, Recommended remedial actions for clean up of
TPH/SVOCNOC contaminated sediments, soils, and groundwater based on the results of
the co-risk assessment.

Completed vegetation and wildlife surveys and an ecological risk assessment for the
LARC 60 Maintenance Area Site, Fort Story, Virginia. Recommended remedial actions
for clean-up of TPH/VOC contaminated surface water, sediments, soils, and groundwater
based on the results of the ec0-risk assessment.



\

Completed vegetation and wildlife surveys and an ecological risk assessment for the Auto
Craft Building Area Site, Fort Story, Virginia. Recommended remedial measures for
clean-up of TPH/VOC contaminated soils and groundwater based on the result of the
co-risk assessment.

For the DOL Storage Yard Site at FOrt Eustis, Virginia, completed vegetation and
wildlife surveys, wetland surveys, and ecological risk assessment. Recommended
measures to clean up pesticide/PAH/metal contaminated sediments and groundwater in
down gradient forested wetland. .

Completed vegetation and wildlife surveys, ecological risk assessment, and wetland
restoration plan for the Bailey's Creek Site, Fort Eustis, Virginia. Recommended
wetland restoration measures for the clean up of PCB contaminated sediments in
palustrine forested and estuarine emergent areas.

Technical Director Delegate and Senior Scientist for screening level ecological risk
assessments completed for the McGregor Ponds Range Camp, Dona Ana Range Camp,
Meyer Range Camp, and Orogrande Range Camp Sewage Lagoons, Fort Bliss, New
Mexico. Sewage lagoons at these four sites are contaminated with various COCs
including pesticides, metals, and PCBs. Evaluated the technical approach and
completeness of co-risk assessments, applied accepted USEPA screening level standards
for data collected for these sites, arid selected sites for further quantitative ecological risk
assessments.

Endangered Species Studies

Completed a habitat evaluation and endangered species survey for the Cactus
Ferruginous Pygmy-owl (Glaucidium brasilianum caetorum) , for a proposed 160-acre
power generating facility, Maricopa County, Arizona. Used USFWS survey protocol to
determine the presence or absence of this species.

Completed a habitat evaluation and endangered species survey for the Bog Turtle
(Clemmys muhlenbergii) on a 250-acre proposed dredge disposal landfill site in
Washington County, New York. The special study was completed in support of the
Hudson River PCB Reclamation Proj et ElS. All appropriate sedge Meadows, low
gradient streams, and herbaceous wetlands were identified and mapped as appropriate
habitat on the site. Several early spring and summer surveys were conducted to
determine the presence or absence of the species. No Bog Turtle specimens were
detected or identified.

Completed habitat evaluations and field surveys for the Bog Turtle for the MCI fiber
optics cable project in Seneca, Cayuga, and Onondaga Counties, New York. Aerial
photography and New York State DEC freshwater wetlands mapping were examined to
identify potential habitat for several proposed fiber optics cable crossings. Winter field
surveys were completed to field verify the presence of bogs, sedge Meadows, herbaceous



wetlands and other potential habitat. Developed avoidance and mitigation measures to
reduce the potential impacts to the species.

Assisted in the completion of an endangered species survey for the Blanding's Turtle
(Emydoidea blandingi) on a proposed 40-acre residential development site located
adj cent to the Crum Elbow Creek, Town of Hyde Park, Dutchess County, New York.
Suitable aquatic habitat in and adjacent to the creek was identifiedbased on late winter
site inspections. Hoop trapping and visual surveys were completed during the spring
breeding season to determine that the species was not present in the area.

Completed herpetological surveys for a proposed 2,200-acre raw water reservoir in King
William County, Virginia. Aerial photography and large-scale topographic mapping
were utilized to identify a wide variety of upland and wetland communities and to
identify search areas. Three-day field surveys were completed during early spring, late
spring, early summer and mid-summer to detect breeding herpetofauna. A total of 74
species of reptiles and amphibians were detected. .

Performed a site inspection, wetland delineation and endangered species survey for
proposed 16-inch water reuse and 24-inch sewage force mains in Orlando, Florida. A
habitat evaluation was completed for the Gopher Tortoise (Gopherus Polyphemus), Red-
cockaded Woodpecker (Picoides Borealis), Florida Scrub Jay (Aphelocoma
coeruleseens), and American Kestrel (Falco sparverius). Several active Gopher Tortoise
burrows were located along the corridor. Active burrows were flagged in the field and a
salvage/transplantation plan was developed and implemented during project construction.

Completed a habitat evaluation and endangered species survey for the Barking Tree fog
(Hyla gratiosa), Mabee's Salamander (Ambystoma mabeei), and Harper's Fimbristylis
(Fimbristylis perpusilla) for the Virginia Natural Gas pipeline project in the Grafton
Ponds Sinkhole Complex, York County and Newport News, Virginia. Evaluated aerial
photography and large-scale topographic mapping to identify potential sinkhole pond and
forested wetland habitat. Spring and summer surveys were completed and avoidance and
mitigation measures were developed to reduce the potential effects on these species.

Completed a habitat evaluation and endangered species survey for the Harper's
Firnbristylis for the proposed Turnberry Boulevard Extension corridor, Newport News,
Virginia.

Completed a habitat evaluation and endangered species survey for the Barldng Treefrog
and Mabel's Salamander on a 45-acre site for the proposed Woodside High School
project, Newport News, Virginia in support of a USCOE and Virginia DEQ Joint Permit
Application. Completed an on-site habitat evaluation to determine appropriate habitat
and reference sites, as well as completed late winter, spring and summer surveys for the
rare amphibians. No rare species were detected.

Lead project scientist for a habitat evaluation and endangered species survey for the
6,500-acre Jacksonville Land Treatment System prob et, Or slow County, North Carolina.

4



Color inNared aerial photography, topographic mapping, and hydria soils mapping were
examined to identify sinkholes, bottomland hardwoods, remnant pocosin, remnant
savannah, and other potential habitat for rare plant and animal species. Late winter Held
inspections to refine potential search areas, as well as spring and summer surveys were
completed to detect the presence or absence of federally listed and state listed threatened
or endangered species. .

L

'Completed an endangered species survey for the state-listed Red-shouldered Hawk
(Buteo lineatus) on a 300-acre proposed large-lot development in Ulster County, New
York. Habitat evaluations were completed to identify appropriate upland hardwood and
forested wetland habitat. Early spring transect surveys were completed for the proposed
300-acre residential site.

Completed endangered species survey for the Rough-leaved Loosestrife (Lysimaehia
asperulzfolia) and Red-cockaded Woodpecker for a proposed 10-acre solid waste transfer
station in the Croatan National Forest, Carteret County, North Carolina. No individual
plants or active nest sites were found.

Completed Small-whorled Pogonia (Isotria medeoloides) (SWP) surveys for several
projects as described below:

1. Newport News Waterworks Northern Zone Water Pipeline Survey, James City
County, Va., July 1991. No individuals found.

2. College Woods, Williamsburg, Va., June 1993. Status of individual SWP plant
discovered by Virginia Crouch. One individual plant examined.

3. King William Reservoir Site Survey, King William County, Va., June 1993 One
individual seen.

4. Black Creek Reservoir Site Survey, New Kent County, Va., July 1993. No
individuals seen.

5. Chisel Run Colony, James City County, Va., May 1994. Checked on the status of the
colony being monitored by Dr. Donna Ware.

6. Ware Creek Reservoir Site Survey, James City and New Kent Counties, Va., May
1994. Two individuals discovered.

7. King William Reservoir Site Survey, King William County, Va., June 1994. New
colony of 5 plants discovered. Individual discovered in 1993 was examined.

8. Virginia Natural Gas 20-Inch Northern Trunk Line, James City County, Va., June
1994. Habitat assessment and SWP survey. No individuals found.

9. Black Creek Reservoir Site Survey, New Kent County, Va., August 1994. No
individuals found.

10. Rocky Pen Run Reservoir Site Survey, Stafford County, Va., May-June 1996.
Principal Investigator and Field Crew Leader. No individuals found.

ll. Fredericksburg Outer Connector, Stafford and Spotsylvania Counties, Va., June-July
1998. Crew leader. Three individuals discovered.

12. Fredericksburg Outer Connector, Stafford and Spotsylvania Counties, Va., June 1999.
Proj et Manager. No individuals discovered.



13. Chisel Run Colony, James City County, Va., August 1999. Checked on the status of
the colony being monitored by Dr. Donna Ware. 40 individuals examined. No new
individuals discovered.

Environmental Impact Assessment

Mr. Sankey has been a principal author in the preparation of the following documents:

Lower Virginia Peninsula Regional Raw Water Supply NEPA ElS
Rocky Pen Run Reservoir NEPA EA, Stafford County, VA
King Street Bridge NEPA EA, Hampton, Virginia
Radford Army Ammunition Plant WWTP Extension NEPA EA, Radford, Virginia
CRSWA Solid Waste Transfer Station NEPA EA, Carteret County, NC
Jordan Lake Pipeline Crossing NEPA EA, Piedmont, NC
Boswell Loop Alternatives Environmental Assessment
Dahlgren WWTP Expansion NEPA EA, Dahlgren,VA
Crooked Creek Reservoir NEPA EA, Jefferson County, AL

Additional Professional Training:

Wetland Identification and Delineation, University of Massachusetts, 1990, Habitat
Evaluation Procedures (HEP), Colorado State University, 1991; Winter Botany,
Environmental Concern, 1994, Evaluation for Planned Wetlands, Environmental
Concern, 1995, Aquatic Ecological Risk Assessment, WERF, 1996, Constructed
Wetlands for Wastewater Treatment, Henricopolis Soil & Water Conservation Distnlct,
1997, Watershed Planning, Center for Watershed Planning, 1999.

Publications and Research:

Sankey, R. T. 2000. "Created Wetlands: Innovative Storm Water Management and
Reuse." Workshop presented at the AWWA 2000 Water Reuse Conference, January 30,
2000, San Antonio, TX.

Sankey, R. T. 1999. "Innovative Mitigation Plan Preserves Unique Grafton Ponds."
Presented at the 20"' Annual Meeting of the Society of Wetlands Scientists, Norfolk, VA.

Sankey, R. T. 1996. "Pocosin and Bottomland Hardwood Restoration in the North
Carolina Coastal Plain: A Case Study." Presented at the 17"" Annual Meeting of the
Society of Wetland Scientists, Kansas City, MO.

Powers, P. H., L. O'Neil, W. Fuscoe, and R. T. Sankey. 1995. "Innovative Storm Water
Treatment at the Oak Hollow Reservoir." Presented at the 75'1' Annual Conference of the
North Carolina American Water Works Association / Water Environment Association,
Greensboro, NC.



Johnson, R. L., Sankey, R. T., Dembinsky, R. P., and Thurrott, J. C. 1995. "City of
Dayton Beach Wellfield Wetland Monitoring Program." Presented at the American
Water Works Association Annual Meeting, Anaheim, CA.

Sankey, R. T. 1995. "Vernal Ponds in Virginia." Published in the Virginia Association
of Wetland Professionals Newsletter, Volume II, Issue 2, July 1995 .

Sankey, R. T. and Schwenneker, B. W. 1992. "Ecology of the Grafton Ponds Sinkhole
Complex in Easter Virginia." Presented at the Thirteenth Annual Meeting of the
Society of Wetland Scientists, New Orleans, LA.

Sankey, R. T. and B. W. Schwenneker. 1992 "Creation of an Open Water/Emergent
Marsh in the Albany Pine Bush." Presented at the Nineteenth Annual Conference on
Wetlands Restoration and Creation, Tampa, FL.

Sankey, R. T. 1985. "Islands on the Prairie: The Flora and Aififauna of Shelterbelts in
Stafford County, Kansas." Master's Thesis. The University of Kansas, Lawrence, KS.



EXHIBIT B-4

STORMWATER AND INDUSTRIAL WASTEWATER EVALUATION



Storm Water and Industrial Wastewater Evaluation / Permitting

Summary of Findings
A National Pollutant Discharge Elimination System (NPDES) multi-sector storm water
penni will be required for the construction phase of the Gila Bend Power Generation
Station project, but will not be necessary for the facility's operation.

An NPDES permit will not be required for the facility's industrial wastewater discharge
evaporation ponds that will be located adjacent to the power plant. A determination
letter, confirming non-applicability of NPDES permitting for the industrial wastewater
evaporation ponds is pending with USEPA Region 9 and the, Arizona Department of
Environmental Quality (ADEQ) .

Storm Water Discharge
A multi-sector general NPDES storm water permit will be required for storm water
discharges associated with the construction phase of the Gila Bend Power Generation
Station. Under the storm water permitting program, a general permit requires filing of a
NPDES Notice-of-Intent (NOI) prior to construction activities. A NOI will be submitted
and the conditions of the general permit (i.e., development of a Storm Water Pollution
Prevention Plan) must be met before commencing construction activities at the proposed
facility.

The facility design includes a dedicated storm water runoff evaporation pond. This pond
is intended to prevent storm water runoff beyond the facility's property line. Therefore, a
multi-sector general NPDES storm water permit will not be required for the operating
facility. PDEI's environmental engineering consultant has estimated the necessary pond
volume required to contain runoff ham a 25-year storm event while maintaining a
freeboard of two feet. Based on this evaluation, a pond approximately 430 feet long by
450 feet wide by 5 feet deep will be constructed.

Proposed Facility Industrial Wastewater NPDES Permitting Determination
ADEQ states that industrial wastewater discharge facilities meeting the following criteria
arenot subject to NPDES permitting:

• The industrial wastewater treatment system is not constructed in waters of the United
States,

• There is no hydrologic connection with surface waters or subsurface aquifers, and,

• Runoff and surface water from a 100-year storm event is adequately contained.



The planned industrial wastewater evaporation ponds will be designed to meet the three
criteria necessary to ensure non-applicability of NPDES permitting:

• The industrial wastewater treatment system will not be constructed in waters of the
United States.

No wetlands were identified during the wetlands delineation performed at the
proposed site. Based on proposed facility layout, a Section 404 permit and
Section 401 certification will be obtained in order to address diversion of
miscellaneous ephemeral washes and to fulfill the dredge/fill requirements
necessary to site the evaporation ponds,

There will be no hydrologic connection with subsurface aquifers. Evaporation ponds
will be designed with a liner system that prevents wastewater flow into the
groundwater. An ADEQ Aquifer Protection Program (APP) penni will be obtained
for the proposed evaporation ponds.

• Runoff and surface water from a 100-year storm event will be adequately contained.



IRNI MALCOLM PIRNIE, INC.
INDEPENDENT ENVIRONMENTAL ENGINEERS, SCIENTISTS a CONSULTANTS

August 17, 2000

Mr. Jack Lardy
U.S. Environmental Protection Agency (WTR-5)
Region IX
75 Hawthorne Street
San Francisco, CA 94105

Re: Proposed Gila Bend Power Generation Station
Request for a Determination of NPDES Non-Applicability

Dear Mr. Lardy:

On behalf of the Gila Bend Power Partners, LLC, Malcolm Pirie, Inc. has completed an
assessment of the possible industrial wastewater permitting requirements for the proposed
Gila Bend Power Generation Station. We believe that a National Pollutant Discharge
Elimina t ion System (NPDES) permit  is  not  required for  the facility's  industr ia l
wastewater evaporation ponds.

As part of the on-going project review process with the Arizona Corporation Commission
(requiring submission of a Certificate of Environmental Compatibility Application), we
request  the U.S.  EPA provide us with a  determination let ter  confirming the non-
applicability of NPDES permitt ing for  the industr ial wastewater  and storm water
evaporation ponds. Malcohn Pirnie believes the following information and attached
maps will help your staff with the NPDES assessment.

Industrial Wastewater Discharge

Based on previous telephone discussions between you and Mr. Peter Carroll Malcolm
Pirie),  I understand that you have a general lmowledge of die proposed project and
facility location. The facility will be an 845-MW combined-cycle, natural gas-fired
electr ic power generation facility in Gila Bend, Arizona. I t  wi l l  be s i t ed on a n
approximately 180-acre portion of Section 19 (Township 5 South, Range 5 West, Gila
and Salt River Meridian). Designed to be a  "zero discharge" facility,  the plant 's
industrial wastewater as well as storm water will be collected in dedicated evaporation
ponds located on site (see enclosed site map).

No wetlands were identified on the proposed facility site during a recent wetlands
delineation study conducted by Malcohn Pirnie.  In addition,  the proposed facility
footprint is located outside the 100-year flood plain (see enclosed FEMA flood plain
maps). However, portions of the proposed site are located within a U.S. Anny Corps of
Engineers flowage easement.

432 n. 44m STREET SUITE 400 PHOENIX. AZ 85008-7603 602-2414 770 f ax 602-231-0131 http://www.pirnie.com

RECYCLED PAPER



Mr. Jack Lardy
U.S. Environmental Protection Agency

August 17, 2000
Page 2

Approxiinately 5.2 acres of ephemeral arroyos were also identified on the site. The Gila
Bend Power Partners intend to obtain a Section 404 permit Hom the U.S. Army Corps of
Engineers and a Section 401 certification from the Arizona Department of Environmental
Quality (ADEQ). These permits and approvals will be required for the anticipated
surface water diversion and dredge/fill activities.

Facility-specific Information

The industrial wastewater evaporation ponds will be designed to ensure that (1) there are
no hydrologic connections with surface waters or Subsurface aquifers, and (2) runoff and
surface waters horn a 100-year storm event are contained. To achieve this, the
evaporation ponds will be designed with liner and berm systems that prevent wastewater
flow into surface waters or groundwater. The evaporation ponds will also be designed to
prevent the possibility of contamination caused by the potential inundation of the flowage
easement. In order to satisfy these design criteria and regulatory requirements, the Gila
Bend Power Partners intend to obtain an Aquifer Protection Permit firm ADEQ for the
construction and operation of the evaporation ponds.

We look forward to receiving a NPDES permit non-applicability determination letter for
this proposed project and site within the next several weeks. Please call me at (602) 231-
5591 if you have any questions or require additional information.

Very truly yours,

MALCOLM PIRNIE, INC.

VSM. 5
Gary H. Bacon, P.E.
Associate

Enclosures

RECYCLER PAPEFI



Mr. Jack Lardy
U.S. Environmental Protection Agency

August 17, 2000
Page 3

c : Linda Taunt, ADEQ
Pete Wright, Gila Bend Power Partners
Robert Walther, IT
Thom Shelton, IT
Karen Peters, SSD
Gary Rogers, MPI
Jim Laughlin, MPI
Tom Sankey, MPI

M:/396200 I/letters/EPA.NPDES.Itr.0817.doc

FECYCLED PAPER
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Gila Bend
100 Year Flood Plain

Figure 1

General Reference Features

Minor Arterials
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Exhibit C
Areas of Biological Wealth and Rare / Endangered Species Habitats

INTRODUCTION

Power Development Enterprises, Inc. (PDEI) is preparing to construct a power generation
station located near Gila Bend, Maricopa Co., Arizona. The construction process will
involve disturbance of some washes, which may constitute "dredge and fill activities"
involving waters of the United States, and may require a permit through die U.S. Army
Corps of Engineers under authority of Section 404 of the Clean Water Act. This
biological assessment was prepared to comply with Section 404 permit conditions, which
require that the project applicant address impacts to any species listed or proposed as
endangered or threatened and designated eNded habitat, under Section 7 of the
Endangered Species Act of 1973. -

PROPOSED PROJECT AND STUDY AREA

The proposed project located on a 160-acre site (three 40 acre and two 20 acre lots) will
include, an access road on the southern perimeter, cooling water evaporation ponds, a
dedicated storm water evaporation pond, CTG turbines, cooling tower, switch yard,
transmission lines and an administrative facility site. The proposed project is located
approximately 8 miles northwest of the community of Gila Bend and approximately 2
miles south of the Gila River at Watermelon and Citrus Valley Roads (T5S, R5W, Sec.
19). Elevations on site range from 650 R. mal to 687 R mal. The geology is
characterized by alluvial gravels forming desert pavement on low hills throughout the
area with several small ephemeral washes and three major washes in Section 19 that
drains water &om die south into Painted Rock Reservoir.

In the undisturbed portions of the site, the natural vegetation is characterized as Sonoran
Desert Scrub of the Lower Colorado River Valley Subdivision (Brown, 1982). The
Creosotebush-White Bursage Community was the dominant cover type found on the site
(See Photos 1-14 M Exhibit B-5 "Wetlands Delineation / Perrni g"). Dominant
vegetative species found in this cover type were Creosotebush (Latria divaricata), White
Bursage (Ambrosia dumosa), Brittle Bush (Encelia farinose), and Triangle-leaf Bursage
(Ambrosia deltoidea). Common grasses found on the site include Big Galleta (Hilaria
rigid) and tree-awn (Aristida app.). Cacti of the site include Diamond Cholla (Opuntia
ramosissima), Pencil Cholla (Opuntia arbuscula) and very widely scattered Giant
Saguaro (Carnegies gigantean). ,

In the washes, desert riparian scab is found (See Photos 1-14 in Exhibit B-5 "Wetlands
Delineation / Perlnitting"). Common riparian species dominating the washes include
Blue Paloverde (Cereidium /Zoridum), Tamarisk (Tamarzbc chinensis), Catclaw (Acacia
greggii) and Desert Ironwood (Olneya tesota).

M:/3962001/Reports/CEC Exhibits 1



TARGETED SPECIES

A letter to Southwestern Field Biologist from the Ecological Services Field Office of the
U.S. Fish and Wildlife Service (FWS) included a list of federally threatened, endangered,
or proposed species that are likely to occur in or near the site of the proposed
developments (Attachment 1). In addition, Malcolm Pirie requested and received a
printout of special status species and plant community occurrences in or near the project
area Hom the Arizona Game and Fish Department (Attachment 2). Summarized habitat
requirements of federal threatened and endangered species can be found in Appendix A.
Summarized habit requirements of state-listed species can be found in Appendix B.

FIELD SURVEYS

A Malcolm Pirnie biologist conducted an on-site field survey, March 7-8 and May 23,
2000 to assess the potential impacts of the proposed project on endangered and
threatened species. A survey for the Cactus Ferruginous (Glaucidium brasilianum
cactomm) Pygmy-owl survey was performed at the proposed site to determine if pygmy-
owls are present on the proposed project site and to determine the current distribution of
pygmy-owls. Due to the lack of suitable habitat for endangered and threatened species
on the site, no other surveys were performed for any other species, or group of species.
Tom Sankey and Gerald Crawford of Malcolm Pirie conducted the survey. Tom Sankey
is a biologist with extensive experience conducting endangered species surveys and
habitat evaluations. Survey procedures utilized were taken from the revised survey
protocol developed for the pygmy-owl by the Arizona Game and Fish Department
(AGFD). The survey was conducted during the spring survey period (January l through
June 30) on May 23, 2000, by broadcasting recordings of pygmy-owl calls. The surveys
were conducted &om 1 hour before sunrise to 2 hours after sunrise, and Nom 1 hour
before sunset to 1 hour after sunset. In addition, our biologist made a qualitative
assessment of overall habitat conditions and quality, took photographs, and listed the
common plant and wildlife species observed. A species inventory is found in Exhibit D -
"Biological Resources."

RESULTS

Potential habitat for federally listed endangered or tMeatened species was not present on
the site, except for the Lesser Long-nosed Bat (Leptonyeteris curasoae yerba buenae),
Southwestern Willow Flycatcher (Empidonax traillii extirnus), and the Cactus
Femlginous Pygmy-owl. No designated or proposed critical habitat for these species
occurs in the area, and as a result of the survey, no pygmy-owls were detected at the site.
Appendix A shows all of the federally-listed species and the potential effects of the
proposed prob et. Appendix B contains the results of the early moving and late evening
surveys completed on May 23, 2000.

Lesser Long-nosedBat (Leptonyeteris curasoae yerbabuenae)

M:/3962001 IRepOr'tS/CEC Exhibits 2



The Lesser Long-nosed Bat occurs from El Salvador north through southern, western,
and northwestern Mexico to extreme southwestern New Mexico and south-central
Arizona. The bat species was listed by the FWS as endangered on 30 September 1998
(53 FR 38456).

The Lesser Long-nosed Bat inhabits Sonoran Desert scrub and SeMidesert Grassland to
above 5,000 R. elevation in the U.S. portion of its range (U.S. Fish and Wildlife Service
1993). In the United States, it feeds on fruit, nectar, pollen, and occasionally insects.
The Lesser Long-nosed Bat is migratory in Arizona, New Mexico, and northwestern
Mexico, in response to the availability of its food resources (U.S. Fish and Wildlife
Service 1993). Female bats arrive gravid in late April and early May and feed on the
nectar arid pollen of columnar cacti, especially the saguaro. Adult males arrive in late
July and early August to join females and young bats dispersing from maternity roosts to
feed on particulate agaves (in southern Arizona: Agave chrjysantha, A. deserts, A.
murpheyi, A. palmers, A. parry), which mostly occur above the 4,500 ft. elevational
contour, except A. deserts which mostly occurs under 4,500 R. By mid to late September
the majority of these bats have left Arizona and New Mexico. Preferred roost sites
include caves, cliff crevices, and disused mine tunnels (U.S. Fish and Wildlife Service
1993).

Lesser Long-nosed Bat surveys were not conducted in the proposed project area. While a
detailed survey was not completed, the site would not attract a significant number of
foraging bats due to the lack of dense stands of agaves or columnar cacti and the lack of
caves or abandoned mine tunnels on or near the site.

Southwestern Willow Flycatcher (Empidonax traillii extimus)

The Southwestern Willow Flycatcher breeds in dense riparian habitats. It can be
distinguished from the two other subspecies of willow flycatchers only when territorial
males are singing on breeding grounds. 111 southern Arizona, the bird occurs along
perennial streams with well-developed willow, cottonwood, or salt cedar thickets. 111 the
montage portions of the state, the bird is found in willow thickets. The bird is generally
associated with saturated soil conditions (McCartney et al., 1998). Such conditions do
not occur at the proposed power generation station site, therefore, the bird would not be
expected to breed on the site.

Willow flycatchers could occur on the site during spring and fall since they utilize a wide
variety of riparian corridors during migration. Impacts to the Southwestern Willow
Flycatcher will be minimal, as migration habitat for the species will only be temporarily
affected as a result of project construction. The wash and associated riparian vegetation
will be re-located at the eastern edge of the site, re-establishing willow flycatcher
migration habitat.

Cactus Ferruginous Pygmy-owl (Glaucidium brasilianum eactorum)

The Cactus Ferruginous Pygmy-owl has been documented historically along the Gila
River in Maricopa and Penal Counties from the Phoenix area west to Agua Caliente.

M:/3962001/Reports/CEC Exhibits 3



These records date from the late 1800s and early 1900s. The species is now extirpated
from this portion of its range and suitable habitat no longer appears to exist along this
reach of the Gila River. Suitable habitat that once existed along the Gila River but has
since been altered by water reclamation projects includes deciduous riparian forest.

.

Pygmy-owls have also been documented in well-developed desert riparian scrub habitat
along normally dry washes in Arizona. Important desert tree species that can be found
along these washes include paloverde, mesquite, ironwood, with a number of saguaro
present. The Pygmy-owl nests in cavities excavated by woodpeckers in the saguaro and
trees large enough to support such cavities.

Due to the diminished habitat and to the relatively young age of the trees found there, it is
not expected that the Pygmy-owl would utilize the site. Surveys were conducted to
determine whether the species is present on the site. The survey results indicate that
pygmy-owls do not utilize the site. Therefore, the project would have no effect on this
species. -

State-listed Species

Only a few state-listed species have at least some potential for occurring on site. These
species include Ferruginous Hawk (Buteo regalia), American Peregrine Falcon (Falco
peregrine anatum), California Leaf-nosed Bat (Macrotus calzfornicus), and Southern
Yellow Bat (Lasiurus ego).

The Ferruginous Hawk and American Peregrine Falcon are not expected to occur on the
site. Peregrines require cliffs for nesting and these areas do not occur on the site.
Ferruginous Hawks breed in open grasslands, scrub land, or woodlands in northern
Arizona. (Glinsld, 1998). These hawks are primarily adapted to semiarid grasslands of
the Great Basin, where grasses are abundant and large populations of rodents and rabbits
can be supported (Johnsgard, 1990). Neither of these species is expected to breed at the
proposed site, however, they may occur during spring and fall migration or during winter.

California Leaf-nosed Bats and Southern Yellow Bats could potentially forage over or
near the plant site. These species of bats are threatened by disturbances and changes at
roost sites, not foraging areas. California Leaf-nosed Bats roost in caves and mine
tunnels, while Southern Yellow Bats roost in California Fan Pahns (Washingtonian
fiIulera) and thick riparian areas (AGFD 1996). Roost environments required by these
bats do not exist at the proposed power generation facility site. Impacts associated with
the facility construction are expected to be negligible because foraging habitat for these
species is extensive in southern Arizona and disturbance to habitat at the power
generating station site is expected to be minimal.
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Cactus Ferruginous Pygmy-Owl Survey Form

Project clearance survey
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Deputy Di rector
Steve K. Ferrel l

May 2, 2000

Mr. Peter J. Carroll
Malcolm Pirie, Inc.
180 Grand Avenue, Suite 100
Oakland, California 94612-3754

Re: Specia l Sta tus Species;  Natura l Gas-Fired Electr ica l Power  Genera t ing Facility
Northwest of Gila Bend

Dear Mr. Carroll:

The Arizona Game and Fish Department (Department) has received your letter, dated March 27,
2000, regarding special status species for  the above-referenced project and the following
information is provided.

The Department's Heritage Data Management System (HDMS) has been accessed and current
records do not indicate the presence of any special status species as occurring in the project
vicinity.

At this time, the Department's comments are limited to the special status species information
provided above. This correspondence does not represent the Depaltment's evaluation of impacts
to wildlife or wildlife habitat associated with activities occurring in the subj et area. If you have
any questions regarding the HDMS information provided in dies letter, please contact me at (602)
789-3605.

Sincerely,

Bob Broscheid
Project Evaluation Program Coordinator
Habitat Branch

cc: Russ Engel, Habitat Program Manager, Region IV, Yuma

AGFD# 3-28-00(03)

An Equal Opportunity Reasonable Accommodations Agency



IRNI
TELEPHONE

CONVERSATION RECORD

Name: Bob Broscheid Date: 08/01/2000

Company: State of Arizona Game and Fish Depart. Time: 5:30 pm (central)

From: Gerald W. Crawford Telephone No.: 602-789-3605

Project: Proposed Gila Bend Power Station Project No.: 3962001

Special Status Species; Natural Gas-Fired Electrical Power Generating
Facility Northwest of Gila Bend

Dear Mr. Broscheid:

This letter is to confirm our conversation via telephone concerning the submittal of
documentation for the additional property acquired by Power Development Enterprises,
Inc. (PDEI) at the subject site in Gila Bend, AZ. As you indicated, the Heritage Data
Management System assessment performed for the 40-acre subject site included a five-
mile radius buffer around the site. The additional 120 acres acquired by PDEI is within
the five-mile radius of the original subject site; therefore no fisher submittal of
documentation to your department is necessary.

If you have any questions or comments concerning this matter please feel free to contact
Gary Bacon (602-231-5591), Tom Sankey (713-960-7419) or myse1f(713-960-7447).

Very truly yours,

MALCOLM PIRME, INC.

Gerald W. Crawford
Project Scientist

c: Gary Bacon
Tom Sankey

GWC
Enclosures
3962001

Re:

M:/3962001/letters/Storm.Ind.WW,NPDES/ Broschcid.doc



United States Department of the Interior
u.s.

FISH a WI LDIJFE
SERVICE

W CM:-

U.S. Fish and Wildlife Service
2321 West Royal Palm Road, Suite 103

Phoenix, Arizona 85021-4951
Telephone: (602)640-2720 FAX: (602)640-2730 67

In Reply Refer To:

AESO/SE
2-21 -00-1-204 March 27, 2000

Mr. Peter J. Carroll
Senior Environmental Risk Manager
Malcolm Pirnie, Inc.
180 Grand Avenue, Suite 1000
Oakland, California 94612-3754

RE: Electrical Power Generation Facility in Maricopa County, Arizona

Dear Mr. Carroll:

This letter responds to your March 23, 2000, request for an inventory of threatened or endangered
species, or those that are proposed to be listed as such under the Endangered Species Act of 1973, as
amended (Act), which may potentially occur in your project area (Maricopa County). The enclosed
list may include candidate species as well. We hope the enclosed county list of species will be
helpful. In fume communications regarding this project, please refer to consultation number 2-21-

00-1-204.

The enclosed list of the endangered, threatened, proposed, and candidate species includes all those
potentially occurring anywhere in the county, or counties, where your project occurs. Please note that
your project area may not necessarily include all or any of these species. The information provided
includes general descriptions, habitat requirements, and other information for each species on the list.
Also on the enclosed list is the Code of Federal Regulations (CFR) citation for each list and is
available at most public libraries. This information should assist you in determining which species
may or may not occur within your project area. Site-specific surveys could also be helpful and may
be needed to verify the presence or absence of a species or its habitat as required for the evaluation of
proposed project-related impacts.

Endangered and threatened species are protected by Federal law and must be considered prior to
project development. If the action agency determines that listed species or critical habitat may be
adversely affected by a federally funded, permitted, or authorized activity, the action agency must
request formal consultation with the Service. If the action agency determines that the planned action
may jeopardize a proposed species or destroy or adversely modify proposed critical habitat, the action
agency must enter into a section 7 conference with the Service. Candidate species are those which are
being considered for addition to the list of threatened or endangered species. Candidate species are
those for which there is sufficient information to support a proposal for listing. Although candidate
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species have no legal protection under the Act, we recommend that they be considered in the planning
process in the event that they become listed or proposed for listing prior to project completion.

If any proposed action occurs in or near areas with trees and shrubs growing along watercourses,
known as riparian habitat, the Service recommends the protection of these areas. Riparian areas are
critical to biological community diversity and provide linear corridors important to migratory species.
In addition, if the project will result in the deposition of dredged or fill materials into waterways or
excavation in waterways, we recommend you contact the Army Corps of Engineers which regulates
these activities under Section 404 of the Clean Water Act.

The State of Arizona protects some plant and animal species not protected by Federal law. We
recommend you contact the Arizona Game and Fish Department and the Arizona Department of
Agriculture for State-listed or sensitive species in your project area.

The Service appreciates your efforts to identify and avoid impacts to listed and sensitive species in
your project area. If we may be of further assistance, please feel tree to contact Tom Gatz.

Sincerely,

b

avid L. Harlow
Field Supervisor

Enclosure

cc: John Kennedy, Habitat Branch, Arizona Game and Fish Department, Phoenix, AZ
"\.

I.



LISTED, PROPOSED, AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY:

08/26/1999

MARICOPA

1) LISTED TOTAL= 13

NAME: ARIZONA AGAVE AGAVE ARIZONICA

STATUS: ENDANGERED CRITICAL HAD No RECOVERY PLAN: No
DESCRIPTION: HAS ATTRACTIVE ROSETTES OF BRIGHT GREEN LEAVES WITH DARK

MAHOGANY MARGINS. FLOWER: BORNE ON SUB-UMBELLATE
INFLORESCENCES.

CFR: 49 FR 2105s, 05-18-1984

ELEVATION
RANGE: 3000-6000 FT.

COUNTIES GILA, YAVAPAI, MARICOPA

HABITAT: TRANSITION ZONE BETWEEN OAK~JUNIPER WOODLAND & MOUNTAIN MAHOGANY-OAK SCRUB

SCA1-l'ERED CLONES IN NEW RIVER MOUNTAINS AND SIERRA ANCHA. USUALLY FOUND ON STEEP, ROCKY
SLOPES. POSSIBLY MAZATAL MOUNTAINS. SHOULD BE LOOKED FOR WHEREVER THE RANGES OF Agave
toumeyana vat. Bella AND Agave chrystantha OVERLAP.

NAME: ARIZONA CLIFFROSE PURSHIA SUBINTEGRA

sTATus; ENDANGERED CRITICAL HAh No RECOVERY PLAN: Yes CFR: 49 FR 22326 5-z9-84

DEscRlpTlon: EVERGREEN SHRUB OF THE ROSE FAMILY (ROSEACEAE). BARK PALE
SHREDDY. YOUNG TWIGS WITH DENSE HAIRS. LEAVES 1-5 LOBES AND
EDGES CURL DOWNWARD (REVOLUTE). FLOWERS: 5 WHITE OR YELLOW
PETALS <0.5 INCH LONG.

ELEVATION
RANGE: <4000

COUNTIES: GRAHAM YAVAPAI MARICOPA MOHAVE

HABITAT: CHARACTERISTIC WHITE SOILS OF TERTIARY LIMESTONE LAKEBED DEPOSITS.

WHITE SOILS OF TERITIARY LIMESTONE LAKEBED DEPOSITS CAN BE SEEN FROM A DISTANCE.

NAME:  AR ! ZO NA HEDGEHOG CACTUS EACH/NOCEREUS TRIGLOCHIDIATUS ARIZONICUS

CFR: 44 FR 61555,10-15-1979
STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: No

DESCRIPTION: DARK GREEN CYLINDROID 2.5-12 INCHES TALL, 2-10 INCHES IN
DIAMETER, SINGLE OR IN CLUSTERS. 1-3 GRAY OR PINKISH CENTRAL
SPINES LARGEST DEFLEXED AND 5-11 SHORTER RADIAL SPINES.
FLOWER: BRILLIANT RED, SIDE OF STEM IN APRIL- MAY

ELEVATION
RANGE: 3700~5200 Fr.

COUNTIES: MARICOPA, GILA, PINAL

HABITAT: ECOTONE BETWEEN INTERIOR CHAPPARAL AND MADREAN EVERGREEN WOODLAND

OPEN SLOPES, IN NARROW CRACKS BETWEEN BOULDERS, AND IN UNDERSTORY OF SHRUBS. THIS VARIETY IS
BELIEVED TO INTERGRADE AT THE EDGES OF ITS DISTRIBUTION WITH VARIETIES MELANCANTHUS AND
NEOMEXICANUS CAUSING SOME CONFUSION IN IDENTIFICATION.

1
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LISTED, PROPOSED, AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY:

08 /28 /1999
MARICOPA

NAME: LESSER LONG-NOSED BAT LEPTONYCTERIS CURASOAE YERBABUENAE

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: Yes CFR: 53 FR 38456, 09-30-88

DESCRIPTION: ELONGATED MUZZLE, SMALL LEAF NOSE, AND LONG TONGUE.
YELLOWISH BROWN OR GRAY ABOVE AND CINNAMON BROWN BELOW.
TAIL MINUTE AND APPEARS TO BE LACKING. EASILY DISTURBED.

ELEVATION
RANGE: <6000

COUNTIESzCOCHISE, PIMA, SANTA CRUZ, GRAHAM, PINAL, MARICOPA

HABITATs DESERT SCRUB HABITAT WITH AGAVE AND COLUNMNAR CACTI PRESENT AS FOOD PLANTS

DAY ROOSTS IN CAVES AND ABANDONED TUNNELS. FORAGES AT NIGHT ON NECTAR, POLLEN, AND FRUIT OF
PANICULATE AGAVES AND COLUMNAR CACTL THIS SPECIES IS MIGRATORY AND IS PRESENT IN ARIZONA
USUALLY FROM APRIL TO SEPTMBER AND SOUTH OF THE BORDER THE REMAINDER OF THE YEAR.

NAME: SONORAN PRONGHORN ANT/LOCAPRA AMERICANA SONORIENSIS

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN; Yes CFR: 32 FR 4001, 03-11-67

DESCRIPTION: BUFF ON BACK AND WHITE BELOW, HOOFED WITH SLIGHTLY CURVED
BLACK HORNS HAVING A SINGLE PRONG. SMALLEST AND PALEST OF
THE PRONGHORN SUBSPECIES. ELEVATION

RANGE: 2000-4000 FT.
COUNTIES: PIMA, YUMA, MARICOPA

HABITAT: BROAD, INTERMOUNTAIN ALLUVIAL VALLEYS WITH CREOSOTE-BURSAGE & PALO VERDE-MIXED CACTI
ASSOCIATIONS

TYPICALLY, BAJADAS ARE USED AS FAWNING AREAS AND SANDY DUNE AREAS PROVIDE FOOD SEASONALLY.
HISTORIC RANGE WAS PROBABLY LARGER THAN EXISTS TODAY. THIS SUBSPECIES ALSO OCCURS IN MEXICO.

NAME: DESERT PUPFISH CYPRINODONT MACULAR/US

STATUS: ENDANGERED CRITICAL HAB Yes RECOVERY PLAN: Yes

DESCRIPTION: SMALL (2 INCHES) SMOOTHLY ROUNDED BODY SHAPE WITH NARROW
VERTICAL BARS ON THE SIDES. BREEDING MALES BLUE ON HEAD AND
SIDES WITH YELLOW ON TAIL. FEMALES & JUVENILES TAN TO OLIVE
COLORED BACK AND SILVERY SIDES.

CFR: 51 FR 10842, 03~31-1986

ELEVATION
RANGE: <5000

COUNTIES: LA PAZ, PIMA, GRAHAM, MARICOPA, PINAL, YAVAPAI, SANTA CRUZ

HABITAT: SHALLOW SPRINGS, SMALL STREAMS. AND MARSHES. TOLERATES SALINE a WARM WATER

CRITICAL HABITAT INCLUDES QUITOBAQUITO SPRING, PIMA COUNTY, PORTIONS OF SAN FELIPE CREEK, CARRIZO
WASH, AND FISH CREEK WASH. IMPERIAL COUNTY, CALIFORNIA. TWO SUBSPECIES ARE RECOGNIZED: DESERT
PUPFISH (C. m. macularis) AND QUITOBAQUITO PUPFISH (C. m. remus).

2
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LISTED, PROPOSED, AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY:

08/26/1999

MARICOPA

NAME: GILA TOPM INNOW POECILIOPSIS OCCIDENTALISM OCCIDENTALISM

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: Yes CFR: 32 FR4001, 03-11-1967

DESCRIPTION: SMALL (2 INCHES), GUPPY-LIKE, avE BEARING, IACKS DARK spoTs on
ITS FINS. BREEDING MALES ARE JET BLACK WITH YELLOW FINS.

ELEVATION
RANGE: <4500

COUNTIES: GILA, PINAL, GRAHAM, YAVAPAI, SANTA CRUZ, PIMA, MARICOPA, LA PAZ

HABITAT: SMALL STREAMS, SPRINGS, AND CIENEGAS VEGETATED SHALLOWS

spEcxEs HISTORICALLY OCCURRED IN BACKWATERS OF LARGE RIVERS BUT IS CURRENTLY ISOLATED TO SMALL
STREAMS AND SPRINGS

NAME: RAZORBACK SUCKER XYRAUCHEN TE)G4NUS

sTATus ENDANGERED CRITICAL HAB Yes RECOVERY PLAN: Yes

DESCRIPTION: LARGE (UP TO 3 FEET AND UP TO 15 POUNDS) LONG, HIGH SHARP-
EDGED KEEL-LIKE HUMP BEHIND THE HEAD. HEAD FLATTENED ON TOP.
OLIVE-BROWN ABOVE TO YELLOWISH BELOW.

CFR: 55 FR 21154, 05-22-1990.
59 FR 13374, 03»21-1994

ELEVATION
RANGE: <6000 Fr .

COUNTIES: GREENLEE, MOHAVE, PINAL, YAVAPAI, YUMA, LA PAZ, MARICOPA (REFUGIA), GILA, COCONINO, GRAHAM

HABITAT: RIVERINE & LACUSTRINE AREAS, GENERALLY NOT IN FAST MOVING WATER AND MAY USE BACKWATERS

SPECIES IS ALSO FOUND IN HORSESHOE RESERVOIR (MARICOPA COUNTY).CRITICAL HABITAT INCLUDES THE 100-
YEAR FLOODPLAIN OF THE RIVER THROUGH GRAND CANYON FROM CONFLUENCE WITH PARIA RIVER TO HOOVER
DAM, HOOVER DAM TO DAVIS DAM, PARKER DAM TO IMPERIAL DAM. ALSO GILA RIVER FROM AZINM BORDER TO
COOLIDGE DAM: AND SALT RIVER FROM HWY 60/SR 77 BRIDGE TO ROOSEVELT DAM; VERDE RIVER FROM FS
BOUNDARY TO HORSESHOE LAKE.

NAME: BALD EAGLE HALIAEETUS LEUCOCEPHALUS

sTATus: THREATENED CRITICAL HAB No RECOVERY PLAN: Yes circ so FR 35999, 07~12-95

DESCRIPTION: LARGE, ADULTS HAVE WHITE HEAD AND TAIL. HEIGHT 28 ¢ 38";
WINGSPAN 66 - 96". 1.4 YRS DARK WITH VARYING DEGREES OF
MOTTLED BROWN PLUMAGE. FEET BARE OF FEATHERS. ELEVATION

RANGE: VARIES Fr .

counT IEs ;yuMA, LA PAZ, MOHAVE, YAVAPAI, MARICOPA, PINAL, COCONINO, NAVAJO, APACHE, SANTA CRUZ, PIMA,
GILA, GRAHAM, COCHISE

HABITAT: LARGE TREES OR CLIFFS NEAR WATER (RESERVOIRS, RIVERS AND STREAMS) WTTH ABUNDANT PREY

SOME BIRDS ARE NESTING RESIDENTS WHILE A LARGER NUMBER WINTERS ALONG RIVERS ANDRESERVOIRS.
AN ESTIMATED 200 TO 300 BIRDS WINTER IN ARIZONA. ONCE ENDANGERED (32 FR 4001, 03-11-1967, 43 FR 6233, 02-
14-78) BECAUSE OF REPRODUCTIVE FAILURES FROM PESTICIDE POISONING AND LOSSOF HABITAT, THIS
SPECIES WAS DOWN LISTED TO THREATENED ON AUGUST 11, 1995. ILLEGAL SHOOTING, DISTURBANCE, LOSS OF
HABITAT CONTINUES TO BE A PROBLEM. SPECIES HAS BEEN PROPOSED FOR DELISTING (64 FR 36454) BUT STILL
RECEIVES FULL PROTECTION UNDER ESA.

3
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LISTED, PROPOSED, AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY:

0 8 / 2 6 / 1 9 9 9

MARICOPA

NAME: CACTUS FERRUGINOUS PYGMY-OWL GLAUCIDIUM BRASILIANUM CACTORUM

sTATus; ENDANGERED cRmcAL HAB Yes RECOVERY PLAN: No

DESCRIPTION! SMALL (APPROX. 7"). DIURNAL OWL REDDISH BROWN OVERALL WITH
CREAM-COLORED BELLY STREAKED WITH REDDISH BROWN. SOME
INDIVIDUALS ARE GRAYISH BROWN

CFR: 62 FR 10730, 3-10-97

ELEVATION
RANGE: <4000 FT.

COUNT!ESZ MARICOPA, YUMA, SANTA CRUZ, GRAHAM, GREENLEE, PlMA, PINAL, GILA, COCHISE

HABITAT: MATURE COTTONWOODNVILLOW, MESQUITE BOSQUES, AND SONORAN DESERTSCRUB

RANGE LIMIT IN ARIZONA IS FROM NEW RIVER (NORTH) TO GILA BOX (EAST) TO CABEZA PRIETA MOUNTAINS 1
(WEST)~ ONLY A FEW DOCUMENTED SITES WHERE THIS SPECIES PERSISTS ARE KNOWN, ADDITIONAL SURVEYS
ARE NEEDED. CRITICAL HABITAT IN PIMA, COCHISE, PINAL, AND MARICOPA COUNTIES (64 FR 37419).

NAMEZ MEXICAN SPOTTED OWL STRIX O CC/DENTALIS LUCIDA

STATUS: THREATENED CRITICAL HAG No RECOVERY PLAN: yes CFR: 56 FR 14678, 04-11-91

DESCRIPTION: MEDIUM SIZED WITH DARK EYES AND NO EAR TUF\'$. BROWNISH AND
HEAV1LY SPOTTED WITH WHITE OR BEIGE.

ELEVATION
RANGE: 4100-9000 FT.

COUNTIES: MOHAVE, COCONINO, NAVAJO, APACHE, YAVAPAI, GRAHAM, GREENLEE, cocHlsE, SANTA CRUZ, PIMA,
PINAL, GILA, MARICOPA

HABITAT: NESTS IN CANYONS AND DENSE FORESTS WITH MULTI-LAYERED FOLIAGE STRUCTURE

GENERALLY NESTS INOLDER FORESTS OF MIXEDCONIFER OR PONDERSA PINE/GAMBELOAK TYPE, IN
CANYONS, AND USE VARIETY OF HABITATSFOR FORAGING. SITESWITH COOL MICROCLIMATES APPEAR TO BE
OF IMPORTANCEOR ARE PREFERED.

NAME: SOUTHWESTERN WILLOW FLYCATCHER EMPIDONAX TRAILLII EXTIMUS

STATUS: ENDANGERED CR\TlCAL HAB Yes RECOVERY PLAN: No

DESCRIPTION: SMALLPASSERINE (ABOUT 6") GRAYISH-GREENBACK AND WINGS,
WHITISH THROAT,LlGHT QLIVE.GRAy BREAST AND PALE YELLOWI$H
BELLY. TWOWINGBARS VISIBLE. EYE-RINGFAINT OR ABSENT.

CFR: 50 FR 10694, 02-27-95

ELEVATION
RANGE: <8500 FT.

COUNTIES1YAVAPAI, GILA, MARICOPA_MOHAVE, COCONINO,NAVAJO, APACHE,PINAL, LA PAZ, GREENLEE. GRAHAM,
YUMA.PIMA,COCHISE,SANTA CRUZ

HABITAT: COTTONWOODANILLOWa TAMARISK VEGETATIONCOMMUNITIESALONG RIVERS & STREAMS

MIGRATORY RIPARIAN OBLIGATE SPECIES THAT OCCUPIES BREEDING HABITAT FROM LATE APRIL TO
SEPTEMBER. DISTRIBUTION WITHIN ITS RANGE IS RESTRICTED TO RIPARIAN CORRIDORS. DIFFICULT TO
DISTINGUISH FROM OTHER MEMBERS OF THE EMPIDONAX COMPLEX BY SIGHT ALONE. TRAINING SEMINAR
REQUIRED FOR THOSE CONDUCTING FLYCATCHER SURVEYS. CRITICAL HABITAT ON PORTIONS OF THE 100-YEAR
FLOODPLAIN ON SAN PEDRO AND VERDE RivERs; WET BEAVER AND WEST CLEAR CREEKS, INCLUDING TAVASCI
MARSH AND ISTER FLAT: THE COLORADO RIVER, THE LITTLE COLORADO RIVER, AND THE WEST, EAST, AND
SOUTH FORKS OF THE LITTLE COLORADO RIVER, REFERENCE 60 CFR:62 FR 39129, 7/22/97.
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LISTED, PROPOSED, AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY

08/26/1999

MARICOPA

NAME: YUMA CLAPPER RAIL RALLUS LONGIROSTRIS YUMANENSIS

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: Yes CFR: 32 FR 4001, 03-11-57; 48

DESCRIPTION: WATER bIRD wITH LONG LeGs AND SHORT TAIL. LONG sLendeR FR 34182, 07-27-83
DECURVED BILL. MOTTLED BROWN ON GRAY ON \TS RUMP. FLANKS
AND UNDERSIDES ARE DARK GRAY WITH NARROW VERTICAL STRIPES
PRODUCING A BARRING EFFECT. <4500

COUNTIESzYUMA, LA PAZ, MARICOPA, PINAL, MOHAVE

ELEVATION
RANGE: FT.

HABITAT: FRESH WATER AND BRACKISH MARSHES

SPECIES IS ASSOCIATED WITH DENSE EMERGENT RIPARIAN VEGETATION. REQUIRES WET SUBSTRATE .
(MUDFLAT, SANDBAR) WITH DENSEHERBACEOUS OR WOODY VEGETATION FOR NESTINGANO FORAGING.
CHANNELIZATION ANO MARSH DEVELOPMENTARE PRIMARY SOURCESOF HABITAT Loss.

¢
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Exhibit D
Biological Resources

PROPOSED PROJECT AND STUDY AREA

x

Power Development Enterprises, Inc. (PDEI) is preparing to construct a power generation
station located near Gila Bend, Maricopa Co., Arizona. The proposed project located on
a 160-acre site (three 40 acre and two 20 acre lots) will include, an access road on the
southern perimeter, cooling water evaporation ponds, a dedicated storm water
evaporation pond, CTG turbines, cooling tower, switch yard, transmission lines and an
administrative facility site. The proposed project is located approximately 8 miles
northwest of the community of Gila Bend and approximately 2 miles south of the Gila
River at Watermelon and Citrus Valley Roads (T5S, R5W, Sec. 19). Elevations on site
range from 650 ft. mal to 687 R mal. The geology is characterized by alluvial gravels
forming desert pavement on low hills throughout the area with several ephemeral washes
and two moor washes in Section 19 that drain water &'om the south into Painted Rock
Reservoir.

BIOLOGICAL RESOURCES

Much of the site has been disturbed by land grading activities. In the undisturbed
portions of the site, the natural vegetation is characterized as Sonorant Desert Scab of the
Lower ColoradO River Valley Subdivision (Brown, 1982). The Creosotebush-White
Bursage Community was the dominant cover type found on the site (See Photos 1-14 in
Exhibit B-5 "Wetlands Delineation / Perrnitting"). Dominant vegetative species found in
this cover type were Creosotebush (Latria divaricata), White Bursage (Ambrosia
dumosa), Brittle Bush (Encelia farinose), and Triangle-leaf Bursage (Ambrosia
deltoidea). Common grasses found on the site include Big Galleta (Hilaria rigid) and
three-awn (Aristida app.). Cacti of  the site include Diamond Cholla (Opuntia
ram os issima), Pencil Cholla (Opuntia arbuseula) and very widely scattered Giant
Saguaro (Carnegies gigantean).

Ire the washes, desert riparian scrub is found (See Photos 1-14 in Exhibit B - Wetlands
Delineation / Permitting"). Common riparian species dominating the washes include
Blue Paloverde (Cereidium florida), Tamarisk (Tamarix ehinensis), Catclaw (Acacia
greggii) and Desert Ironwood (Olneya tesota).

Tables D-1, D-2, D-3, and D-4 list many of the plants, mammals, birds, reptiles, and
amphibians, which potentially occur on the proposed facility site. A Maicolm Pirnie
biologist conducted an on-site field survey on March 7-8 and May 23, 2000 to assess the'
biological resources which occur on the site. Species identified on or immediately
adjacent to the site include Pyrrhuloxia (Cardinality sinuatus), Sage Sparrow (Amphispiza
belli), Golden Eagle (Aquila chrysaetos), Red-tailed Hawk (Buteo jamaieensis), Gila
Woodpecker (Melanerpes uropygialis), Gilded Flicker (Colaptes chrysoides), Desert
Cottontalil (Sylvilagus audoboni), Greater Roadrunner (Geocoecyx califomianus),
American Kestrel (Falco sparverius), Great Horned Owl (Bubo virginians), Harris

M:/3962001/Reports/cEc Exhibits/D. Bioresourccs 1
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Hawk (Parabuteo unicinems), House Sparrow (Passer domestics), Coyote (Canis
latrans), Mojave Rattlesnake (Crotalus scutulatus), Black-tailed Jaclaabbit (Lepus
calzfornicus), Mourning Dove (Zenaida mareroura), White-winged Dove (Zenaida
asiatic), andLesser Nighthawk (Chordeiles acutQvennis).-

Potential Effects
-*._-

Construction of the facility is not expected to have appreciable impacts to native
vegetation or wildlife in the vicinity of the project site. Vegetation of the Lower
Colorado River subdivision of the Sonorant Desert Scab biome (Turner and Brown 1994)
will be removed to facilitate project construction. This type vegetation is extensive
within southern Arizona and the removal of a relatively small amount of vegetation for
the project will not impact the vegetation community as a whole.

Wildlife currently using undisturbed portions of the project site will be directly and
indirectly impacted by construction. Natural vegetation, similar to what currently exists
on the project site, surrounds the area, so wildlife movement around the site will not be
affected. Individuals that are fossorial, nocturnal, or not mobile will be directly impacted
during construction. Following construction, wildlife will no longer be able to utilize the
site for shelter, foraging, or raising young.

Impacts to wildlife populations in the vicinity of the project site are expected to be
minimal. In addition, construction will not impact unique vegetation and wildlife
corridors will not be affected.

Mt/3962001/Reports/cEc Exhibits/D. Bioresources 2



REFERENCES

American Ornithologists' Union.
1998. Checklist of North American Birds, 7th edition. Anzierican Ornithologists'

Union, Wash., D.C.

Brown, D.E.
1982. Biotic Communities of the Desert Southwest - United States and Mexico.

Desert Plants 4: 1-342.

HofBmeister, D.F.
1986 Mammals of Arizona. Univ. Ariz. Press and Arizona Game and Fish Dept.

602pp.

Lehr, J.H. »
1978. A Catalogue of the Flora of Arizona. Northland Press, Flagstaff; Arizona.

Monsoon, G. and A.R. Phillies.
1981. Annotated Checklist of the Birds of Arizona Second edition. University

of Arizona Press.

National Geographic Society.
1999. Field Guide to the Birds of North America. Third Edition. National

Geographic Society, Washington, D.C.

Kearney, T.H. and R. H. Peebles.
1960. Arizona Flora University of Arizona Press.

Phillips, A.R., J.T. Marshall, Jr., and G. Monsoon.
1964 The birds of Arizona. Univ. of Ariz. Press. Tucson, Ariz. 220 pp.

Tuner, R. M. and D.E. Brown. .
1994. Sonorant Desertscrub. Pages 180-222 'm D.E. Brown, editor. Biotic

Communities: Southwestern United States and Norhtwestern Mexico.

Witzeman, I., S. Demaree, and E. Radke.
1997 Birds of Phoenix and Maricopa County, Arizona. Maricopa Audubon

Society, Phoenix, Arizona.

"l

M:/3962001/Reports/CEC Exhibits/D. Bioresources 3



TABLE D-1

PLANT SPECIES THAT POTENTIALLY OCCUR
IN THE PROJECT AREA



TABLE D-1
PLANT SPECIES THAT POTENTIALLY OCCUR IN THE PROJECT AREA

Common Name Scientific Name Habitat Type
Red Brome' Rromus rubens Roadside and waste places
Arabian Grass' Sch zlvmus arabieus Sandy soil
Mediterranean Grass' Schismus barbarous Open desert
Wingscale Atnplex canescens Sandy, sometimes saline soil
Quail Brush Atrzplex Ientzformes Moist or dry saline soil
All Scale Triplex polyearpa Moderately salineto rosaline soil
RussianThistle' Salsola iberia Roadsides, overgrazed ranges
Yellow Tansy Mustard Descurainia pinnate (JMU ground
Catclaw Acacia Acacia greggii Along steams and washes
Velvet Mesquite Prosopis velutina Along watercourses, on grasslands and lower

mountain slopes
Blue Paloverde Cerdidiumfloridum Along washes, on floodplain
Greasewood, Creosote Bush Larrea tridentate Dry plains and mesas
Corona dh Crista Castela emory Desert plains
Graythorn Zizzphus obn4sy'olia Dry mesas, plains, slopes
Alkali Pink, Globe Mallow Sphaeralcea app. Roadsides, yields, edges of sandy washes,

well-chained slopes
Tamarisk Tamarix ch inensis Along streams
Wolf berry Lyceum app. Washes and dry slopes in desert or semidesert

areas
Desert Willow Chilopsis linearize Along washes in deserts and foothills
Triang1e~1eaf Bursage Ambrosia deltoidea Plains and mesas
White Bursage Ambrosia dumosa Dry plains and mesas
Desert Broom Baecharis sarothroides Hillsides and bottomland, sometimes in

saline soil
Alkali Goldenbush Isocoma acradenius Various habitats, oiien in saline soil
Jimmy Weed Isocoma heterophyllus Mesas and plains, oiien insaline soil and on

overgrazed rangeland
Pricldy Lettuce' Lactuca semlola Waste land and roadsides
Sources:
'Lent 1978
Kearney and Peebles 1960
'Not native to Arizona



TABLE D-2

MAMMALS LIKELY TO BE PRESENT AT THE PROJECT SITE



TABLE D-2
MAMMALS LIKELY TO BE PRESENT AT THE PROJECT SITE

CommonName Scientific Name Habitat Type
Desert Shrew Notiosorex eraugfordi Desert with adequate hiding/nest cover
California Leaf-nosed Bat Maerotus calrfomieus Desert with caves or mineshaiizs
Lesser Long-nosed Bat Leptonycteris curasoae Desert with agave or saguaro; summer only
Western Pipisirelle Pzpstrellus hesperus Desert with nearby cliffs or rock outcrops;

summer Only
Big Brown Bat Eptesicusfuscus Pine forests to desert with caves, mine shafts,

or saguaro cavities for roosting, summer only
Pallid Bat Antrozous pallidus Desert with buildings, bridges, mine shafts, or

cliffs for roosting
Brazilian Free-tailed Bat Tadarida brasilienszls Desert with caves or mine shafts
Desert Cottontail Sylvilagus audubonii Desert to juniper woodlands 'm areas with

dense shrub cover
Black-tailed Jaclaabbit Lepus califomicus Desert to juniper woodlands
Harris' Antelope Squirrel Ammospennophilus

harrisii
Saltbush-creosote bush-bursage desert

Round-tailed Ground Squirrel Spermophilus tereticaudus Creosote bush-saltbush desert
Betta's Pocket Gopher Thomomys bottle All environments with adequate paint cover
Arizona Pocket Mouse Perognathus ample Sonoran, and Mojave deserts
Little Pocket Mouse Perognathus longimembris Sandy creosote bush desert
DesertPocket Mouse Perognathus penicillatus Sonoran desert
Rock Pocket Mouse Chaetodipus intermedius Rocky areas of Sonoran desert
Desert Kangaroo Rat Dzpodomys deserts Sandy areas of Sonoran desert
Merriam's Kangaroo Rat Dzpodomys mem'ami Creosote bush-mesquite desert
Wester Harvest Mouse Reithrodontomys megalotzls Wide variety of environments with grassy or

weedy areas
CactusMouse Peromyseus eremicus Variety of desert environments
Southern Grasshopper Mouse Onyehomys torridus Desert with mesquite and cacti
Arizona Cotton Rat Sigrnodon arizona Desert with mesquite
White-throated Wood Rat Neotoma albigula Wide variety of desert environments
Desert Wood Rat Neotoma lepidus Variety of environments firm creosote bush

to pine
Coyote Canis latrans All environments
Kit Fox Vulpes macrotis Desert with sandy or diggable clay soils
Gray Fox Utroqyon cinereoargenteus Wide variety of environments including open

desert
Collared Peccary Tayassu tajacu Sonoran desert with shrub and tree thickets

and cactus patches
Mule Deer Odocoileus hemionus Variety of environments 8'om desert to pine

forests
Source:
1Hwfmeister 1986
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TABLE D-3

BIRD SPECIES THAT POTENTIALLY OCCUR IN THE PROJECT AREA



TABLE D-3
BIRD SPECIES THAT POTENTIALLY OCCUR IN THE PROJECT AREA*

CommonName Scientific Name Habitat Type
Red-tai led Hawk Buteojamaicensis Habitat variable
American Kestrel Falco sparven'us Open country
Gambel 's Quai l Callipepla gambelii Desert scrublands and thickets
White-winged Dove Zenaida asiatic Dense mesquite, mature citrus groves, riparian

woodlands, saguaro-paloverde desert
Mourning Dove Zenaida maeroura Wide variety of habitats
Greater Roadrunner Geoeoecyx ealzfornianus Scab desert, mesquite groves
Great-horned Owl Bubo virginians Habitat variable
Burrowing Owl Athene cunicularia Open country
Lesser Nighthawk Chordeiles acutqwnnis Dry open country, scrubland, desert
Common Poorwill Phalaenoptilus nuttali Sagebrush and chaparral slopes
Costa's Hummingbird Calypte costae Desert washes, dry chaparral
Gila Woodpecker Melanerpes uropygialis Scab desert, cactus country, streamside

woods
Gilded Flicker Colaptes ehrysoides Low desert woodland, saguaros
Ash-throated Flycatcher Myiarchus cinerascens Wide variety of habitats
Western Kingbird Tyrannousverticals Dry open country
Loggerhead Shrike Lanius Iudovicianus Open or brushy areas
CommonRaven Corvus coral Variety of habitats
Verdin Aurzparusjlaviceps Mesquite and other dense thorny shrubs of

southwester desert
Cactus Wren Campylorhynehus

brunneicappilus
Cactus country and arid hillsides and valleys

Black-tailed Gnatcatcher Polioptila melanura Desert resident, partial to washes
Northern Mocldngbird Mimes polyglottos Variety of habitats
European Starling Stumps vulgars Wide variety of habitats
Curve-billed Thrasher Toxostoma eurvirostre Canyons, semiarid bushland
Phainopepla Phainopepla niters Mesquite bushland
Lucy 's Warbler Vermivoralucie Mesquite and cottonwoods along

watercourses
Black-throated Sparrow Amphispiza bilineata Desert, especially rocky slopes
Northern Cardinal Cardinalzlv cardinals Taller and denser Lower Sonoran brush
House Finch Carpodacus mexicans Semiarid Lowlands
Sources:
'Potential for occurrence based on Monsoon and Phillies 1981 and Witzeman et al. 1997
2Amedcan Ornithologists' Union 1998
National Geographic Society 1999
4Monson and Phillies 1981



TABLE D-4

REPTILE AND AMPHIBIAN SPECIES THAT POTENTIALLY OCCUR
IN THE PROJECT AREA



TABLE D-4
REPTILE AND AMPHIBIAN SPECIES THAT

POTENTIALLY OCCUR IN THE PROJECT AREA'

Common Name Scientific Name Habitat Type'
TOADS

Couch Spadefoot Scaphiopus couehi Shortgrass plains, mesquite savannah,
creosote bush desert, and other areas of low
rainfall

Western Spadefoot Schismus hammondii Washes, floodplains, alluvial fans, playas,
alkali flats

Sonoran Desert Toad Bubo alvanlus Mesquite-creosote bush Lowlands, arid
grasslands, mountain canyons

Red-spotted Toad Bubo punctahls Desert streams, open grassland and scrubland,
oak woodland, rocky canyons

Great Plains Toad Bubo cognates Grasslands; creosote bush desert, mesquite
woodland, sagebrush plains

TORTOISES
Desert Tortoise Gopherus agassizii Desert oases, riverbanks, washes, dunes,

rocky slopes
LIZARDS

Western Banded Gecko Coleonyx variegates Variety of habitats, &om creosote bush flats to
pinion-juniper belt

Desert Iguana Disposaurus dorsalis Creosote bush desert
Zebratail Lizard Callisaums draeonoides Washes, desert pavement, hardpan
Desert Spiny Lizard Scelopomsmagzlster Arid/semiadd plains and lower mountain

slopes
Side-blotched Lizard Uta stanburiana Sand, rock, hardpan or loam with grass,

shrubs, and scattered trees
Desert HomedLizard Phrynosoma platyrhinos Sandy flats, alluvial fans, washes, dune edges
Western Whiptail Cnemidophorus Tigris Desert and semiarid areas with sparse

vegetation
GilaMonster I-Ielodermasuspectum Shabby, grassy, and succulent desert

SNAKES
Spotted Leaf-nosed Snake Salvadora hexalepis Open desert plains
Coachwhip Masticophisflagellum Variety of habitats
Western Patch-nosed Snake Salvadora hexalepis Grasslands, chaparral, sagebrush plains,

piflon-juniper woodland, desert scrub
Banded Sand Snake Chilomemlscus einctus Mesquite-creosote bush and paloverde-

saguaro associations
Night Snake Hypsiglena torquata Variety ofhabitats
Arizona Coral Snake Micruroides euryxanthus Arid and semiarid thomscrub, bushland,

woodland, grassland, farmland
Wester Diamondback
Rattlesnake

Crotalus atrox Variety of habitats in arid and semiarid
regions

Sidewinder Crotalus cerates Sand hmnmocks topped with creosote bushes,
rnesquxte, or other desert plants, also
windswept flats, barren dunes, hardpan, rocky
hillsides

\

\
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TABLE D-4
REPTILE AND AMPHIBIAN SPECIES THAT

POTENTIALLY OCCUR IN THE PROJECT AREA'

CommonName Scientific Name Habitat Type
Mojave Rattlesnake Crotalus seutulatus Barren desert, grassland, open juniper

woodland, scrub, esp. scattered creosote bush
and mesquite

Sources:
'Potential for occurrence based on Stebbins 1985
Stebbins 1985

I
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SCENIC AREA ASSESSMENT



SCENIC AREAS ASSESSMENT

An assessment of the inherent aesthetics of the landscape, public value of viewing the

landscape, and sensitivity to visual effects from the proposed Gila Bend Power

Generation Station siring was conducted by Malcolm Pirnie, Inc.

Existing visual conditions, scenic quality and visual sensitivity were evaluated during

several site visits conducted in March 2000. The project area, Lot 3, Section 19,

Township 5 South, Range 5 West, Gila and Salt River Meridian, Maricopa County,

Arizona is located within the Gila Bend basin. The subject property is located within the

Basin and Range Physiographic Province of the state of Arizona and is characterized by

broad, deep alluvial-filled basins bounded by block-faulted mountains. Topography

within and surrounding the project area is characterized as rolling with an elevation

across the area ranging from 650 to 680 feet above mean sea level. The 40-acre project

area is located approximately 2 miles south of the Gila River and 8 miles northwest of

Gila Bend, Arizona. The section directly south of the project area is part of the Gila

Bend Solid Waste Landfill.

In the undismbed portions of the site, the natural vegetation is characterized as Sonorant

Desert Scrub of the Lower Colorado River Valley Subdivision. The Creosotebush-White

Bursage Community was the dominant cover type found on the site. In the several small

washes, and larger southwest-to-northeast trending wash, desert riparian scrub is found.

mllll



Permanent cultural modifications visible in and around the prob act area include

residential dwellings (all abandoned except one), paved and unpaved road surfaces,

agricultural machinery, abandoned cars / appliances and a water tank. These have

significantly altered the natural setting.

Scenic Quality

The overall scenic quality of the project area can be described as non-distinctive based

upon a lack of significantly varied topography, rock outcroppings, surface water bodies,
q

or floral diversity. Exhibits G-1 and G-2 demonstrate how the constructed power

generation facility will blend with the existing natural environment.

Sensitive Viewpoints

The sensitivity of a viewpoint reflects the degree of public concern for change in the

scenic quality of the landscape visible from that location. Sensitivity is measured by

evaluating the type of viewpoint and viewer concern for change in the landscape, volume

of use, viewing duration and the influence of adj agent land use. No significant sensitive

viewpoints associated with the project area have been identified.

Residences: The closest population center to the proposed site is the Town of Gila Bend

(population approximately 1,700), about 5 miles to the southeast of the prob et area. A

dirt road borders the property to the west. Native desert borders the property to the south

and east. Fallow agricultural land borders the prob act area to the north.



The project area will be annexed into the City of Gila Bend. However, based on the

project site, adjacent to the solid waste landfill, no large-scale residential or commercial

development is expected to occur in the foreseeable future in the proximity of the project

area. Based on the lack of population density in the vicinity of the project area, visual

impacts to the population are expected to be minimal.

Travel routes: Interstate 8 is located approximately 3 miles south of the proposed site. I

l

The project area is not expected to create a significant visual impact to travelers on

Interstate 8.

Mitigation

A factor in selection of architectural coatings for the project structures will be considered

of how the facility can best blend in the natural landscape.
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CULTURAL RESOURCE ASSESSMENT FOR THE GILA BEND POWER
GENERATING PLANT, MARICOPA COUNTY

Prepared by Barbara S. Macnider
Archaeological Consulting Services, Ltd.

ACS Project 00-14
May 3, 2000

The following report documents the cultural resources in the area of the proposed Gila Bend Power Plant.
The goal of the study was to determine the nature of cultural resources that would be impacted by the
construction of the power plant. This study was based on the review of prior research and documentation
of cultural resources in the area and a visual inspection of the project area, which is located in Sections 19
(NW4NE4, N2NW4, SW4NW4, and E2SW4) and 30 (N4) of Township 5 South, Range 5 West.

The literature review and file check was performed for all cultural resources within a 2-mile radius of the
project area. Information was gathered from the State Historic Preservation Office (SHPO), and the
Arizona State Museum (ASM).

4

Cultural History Background

Prehistoric peoples occupied southwester Arizona and the Gila Bend area for thousands of years. Some
of the oldest human artifacts in the New World, perhaps from before 30,000 B.C. to 10,000 B.C., are
claimed to be in the region (Hayden 1976; McGuire and Schiller l982:l60). This ancient culture, often
referred to as Malpais, is identified by stone tools, such as choppers and scrapers, that show heavy
pagination known as desert varnish, tools made of marine shell, cleared areas (sleeping circles), trails,
shrines, and intaglios (Hayden 1976, 1982). Sites of this period are found on old landforms near old water
sources.

The Malpais period was followed by the Paleoindian period. Remains of this big-game hunting culture
were present in the lowest cultural deposits at Ventana Cave and radiocarbon dated to 9,350 B.C. (¢
1200). The various phases of these early lithic industries are often identified by diagnostic projectile
points, such as the lanceolate Clovis and Folsom points (Hayden 1976). Several isolated Paleoindian
points have been found near Gila Bend (Dart 1989; Olszewski 1996:18). Another ancient culture, known
as San Dieguito, was present in southwester Arizona. The earliest San Dieguito phase-the only one
found near Gila Bend-lacked projectile points, later phases included stemmed and shouldered points
such as Lake Mohave and Silver Lake types (McGuire and Schiffer l982:l67-169; Rogers 1939, 1966).

Archaic period populations (ca. 7,500 B.C.-A.D. 1) were also mobile hunter-gatherers. They gathered
seasonally available native plants and hunted the same species of animals that exist in the environment
today. Southwestern Arizona may have been a zone of overlap among Archaic groups, known as
Amargosa in the west and Cochise in the east, who ranged from southeastern California to southern
Arizona. Some late Archaic groups in southern Arizona began to focus on agriculture or horticulture as
part of their subsistence, but no evidence for this shift was found in the Gila Bend area. Some groups
living in nonriverine areas appear to havemaintained an "Archaic" way of life long after other groups had
adopted more sedentary agriculture-based lifestyles (Hayden 1967).

Following the Archaic, the Formative period (ca. A.D. l -1450) emerged as populations adopted
agriculture and developed pottery. Regional cultures continued to diverge, with the Patayan in the west
and the Hohokam in the east.

By A.D. 900, agriculture was well established among the Patayan. Riverine villages were supported by
floodwater farming, fishing, gathering, and hunting. Trade with upland nonagricultural groups may have
contributed to the economic security of riverine and upland groups (Stone 1991 :61-66). Similar economic
patters apparently lasted into the Historic period. The Patayan culture (also known as Yuman and

1



Hakataya) has been divided into Patayan phases based primarily on associated Hohokam decorated
pottery types. Patayan groups produced plain and decorated Lower Colorado Buff Ware pottery (Waters
l982a, l 982b), and their sites are found in both riverine and nonriverine locations. Patayan groups are
thought to have occupied the Lower Gila River east to Gila Bend by A.D. 900-1000 (Schroeder 1961;
Wasley and Johnson 1965). The Patayan pattern has not been well studied, certainly not to the extent of
the dominant cultural pattern in the Gila Bend area-the Hohokam.

In the Early Formative period (A.D. l-800), the Hohokam developed pottery and increased their use of
agriculture. Innovations dating to the Late Formative period (A.D. 800-1100) had lasting effects on land
use and village patterns. Development of agriculture resulted in population growth, large permanent
villages, and ritual elaboration, culminating in an increased social complexity. A network of actively
trading villages developed containing ceremonial ball courts and mounds (Doyel 1981, l99la; Wilcox
and Stenberg 1983).

On the southwester frontier of the Hohokam region, several important villages were near Gila Bend
(Wasley and Johnson 1965). Sizeable settlements associated with irrigation agriculture were present by
A.D. 900. Through time, large Hohokam settlements took on distinctive characteristics such as, large
trash mounds, platform mounds, plazas, ball courts, cemeteries, and distinctive residential patters
(Gregory 1991). Though not entirely understood, platform mounds are a type of public architecture
consisting of large earthen features that played important roles in Hohokam community organization. The
function of these features continues to be a subject of debate.

The Classic period (A.D. l100-1500) was a time of change. Village organization and settlement patters
underwent radical restructuring, suggesting the development of new social relationships and alliances.
The presence of Tanque Verde Red-on-brown at many Gila Bend sites suggests new alliances or
increased trade with groups to the south and east. In the Phoenix area, increased reliance on intensive
canal irrigation agriculture had a profound influence on Hohokam culture. Subsistence diversification and
reliance on no irrigation agriculture was emphasized in other areas, such as Papagueria. The pattern for
the Gila Bend area remains unclear, but subsistence and settlement may have varied according to local
conditions.

The abandonment of some villages and the construction of elevated settlements such as the Forteleza
(Greenleaf 1975) indicate hostilities, or the threat thereof; were associated with this period. Other villages
and special-function sites dating to the Classic period were located along the Gila River (Wasley and
Johnson 1965).

The Classic period ended by A.D. 1500. Sites postdating A.D. 1450 are rare. Small sites lacking Classic
period traits (massive adobe architecture, compounds, polychrome pottery, etc.) have been discovered in
the Phoenix area and may represent a transition between the late Classic period and the less complex
cultural patterns of the Protohistoric period (A.D. 1500-1700) (Doyel l99lb). Due to a lack of excavated
sites, the picture for this period at Gila Bend remains unclear.

When first visited by non-Indians, the Lower Gila River and Gila Bend areas were home to several
distinct native groups. Yuman-speaking peoples, including the Opa, Kaveltcadom, Halchedoma,
Maricopa, Mohave, Yavapai, and other groups, occupied the Lower Colorado and Lower Gila areas
(Russell 1975; Spicer 1962; Spier 1970), while speakers of the Piman (O'odham) language occupied the
Salt-Gila river confluence and the arid Papagueria to the south. The Hia Ced O'odham-also known as the
Sand Papago-occupied the arid area to the southwest of Gila Bend, where they traded for pottery and
commingled with Yuman speakers. The Yuman were seasonal agriculturalists and hunter-gatherers. The
O'odham had settled villages and a complex social organization based on a diversity of land use strategies
and agricultural traditions. The people of the San Lucy District of the Toho ro O'odham Nation are
descendants of this tradition. Warfare among the O'odham, Yuman, and Apache was endemic until 1860
(Doyel 1989; Kroeber and Fontana 1986; Spier 1970; Winter 1973). Between 1830 and 1880, the Apache
used a route through Gila Bend to raid into Mexico and Papagueria (McClellan and Vogler l977:43).
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Table 1. Prior Cultural Resource Surve. /s.
Project Name Acreage Sites* Reference

»

Painted Rocks Reservoir:
Salvage Archaeolo

200 + Z:l:11-13 Wadley and Johnson 1965

.

Painted Rock Reservoir Project:
Prelimin Survey

~4,100 T:13:42-44, 48 Teague and Baldwin. 1978

Painted Rock Reservoir 6,000 T: 13:22, 30, 31, 35-51,
T:l4:8, 10 and 32;
Z:l:8, 11, 12, 15-19,
Z:2:2, 3, 12-15

Berlin and Bruder 1988

Painted Rock Reservoir Projecl
Survey and Management Plan

4,140 T:13:7l-118 Bernard-Shaw 1990, Dart et al.
1989

Proposed Materials Source Pit 50 Z:l:25-28 W r y  t 1993u

Gila Bend Landfill Survey and
Data Recover

550 Z:l:39-42 Doyel et al. 1995, 1996

*All site numbers begin withAZand end with (ASM).

Oat ran Flat, the scene of a massacre of a white family by marauding Apache in 1851, is 20 km west of
the Gila Bend Power Plant project area.

Consistent with its role in prehistory, Gila Bend was important in the Historic period as a link in cross-
country travel. The Spanish missionary-explorers, the Forty-niners and other immigrants, the overland
stage companies, and the railroad passed through Gila Bend. Father Eusebio Kino visited the area in 1699
looking for an overland route to California. A nearby Rancheria named Santos Apostales San Simon y
Judas was established by Father Francisco Garces in 1774. The Gila Bend Stage Station, in the original
town of Gila Bend, was destroyed by Indians in the 1850s and was then rebuilt on the site of Tezotal, a
Maricopa Indian village (Berge 1968:236).

The railroad was completed through the area in 1880, and the Town of Gila Bend was forced to move
from near the river to its present site. O'odham workers helped build the railroad through the area, and the
Gila Bend Indian Reservation (San Lucy District) was established in 1884 for them. Yuman-speaking
Indians were located on reservations to the east and west of Gila Bend. Non-Indian sites were associated
with homesteading, mining, and ranching. Other significant historic Indian and non-Indian sites include
irrigation canals, road segments, the railroad, and other assorted structures (Berge 1968; Teague and
Baldwin 1978:48).

Previous Research

Many archaeological surveys have been conducted near the Gila Bend Power Plant (Table 1). The surveys
recorded archaeological sites of various ages and cultural affiliations from prehistoric to recent historic.
The following studies are representative of the findings in the area and a summary of relevant sites can be
found in Table 2.

Between 1925 and 1960 Malcolm Rogers surveyed extensively over southwester Arizona, norther
Mexico, and southern California and recorded 6,000 sites, many of which he attributed to the Preceramic
period (McGuire and Schiffer 1982:439-440). By walking old trails, he was able to connect sites. He
determined that cleared areas (or sleeping circles), trails, and hearths were associated with the early lithic
industries (Rogers 1939, 1966). Ancient stone tools were present in the 11,000-year deposits at Ventana
Cave, 100 km south of the project area (Hairy 1975; McGuire and Schaffer 19822164-171).

Gila Pueblo surveyed the southern Southwest in search of the "Red~on-bu&" culture, named after the
distinctive Hohokam pottery (Gladwin and Gladwin 1929, 1930). This extensive survey recorded 247
sites. The western range of the Red-on-buff culture was set at Bouse, 150 km northwest of Gila Bend
(McGuire and Schiffer 1982:439).
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Table 2.Nearby Previously Recorded Cultural Resources.
ASM
Site No.

Description Status Reference

T:l3:48 Patayan? lithic and ceramic scatter Site hasbeen immolated Berlin and Bruder 1988;
Tea e and Baldwin 1978a

T:l3:43 Metate Eagments and chipped
flukes

Site not relocated in 1986 Berlin and Bruder 1988;
Teague and Baldwin 1978

T:13:42 Cobble tools and primary flakes,
some heavily paginated

Site not relocated in 1986 Berlin and Bruder 1988;
Tea e and Baldwin 1978|

T:13:44 Lower Colorado Buffware, Gila
Polychrome, primary flakes

Site flooded and reclaimed for
cultivation, small portion of
original left in 1986

Berlin and Bruder 1988;
Teague and Baldwin 1978

Z:l:7 Hohokam sher scatter with
assorted stone tool and hearths

Site lost to erosion by 1960 N/A

Zilzll Hohokam sheds eroding from
surface

Excavated Wadley and Johnson 1965

Z:I:I2 Lower Colorado River But Excavated Wadley and Johnson 1965
Z:l:l3 Historic Papago redware and

plainware ceramics
Eight structures excavated Wadley and Johnson 1965

Z:l:l5 Lithiascatter Excavated Berlin and Bruter 1988
Z:l:l6 Lithia scatter Excavated Berlin and Bruder 1988
Z:l:l7 Lithia scatter and quarry Site destroyed by recent/modem

qu 'mg activities
Berlin and Bider 1988;
Tea e and Baldwin 19781

Z:l:l8 Historic mine shaft Site inundated and covered with
over own tama.risku u

Berlin and Bruder 1988;
Tea e and Baldwin 1978

Z:l:25 Prehistoric artifact scatter Recommended as eligible wry t 1993u

Z:l :26 PrehistoricEthic scatter Recommendedas eligible Wry 11993n

Z:l:27 Prehistoric artifact scatter Recommended as eligible wry t 1993\

Z:l:28 antPrehistoric trail se ' J Recommended as eligible uwry tl993
Z:l:39 Extensive lithic procurement and

processing
Recommendedas eligible; data
remove completed

Doyel et al 1996

Z:l:4l Extensive lithic procurement and
processing

Recommended as eligible; data
recover completed

Doyel Eral 1996

Z: I :42 Extensive lithic procurement and
processing

Recommended M eligible, data
recover completed

Doyen et al 1996

Z:l:40 Trash dump Recommended as not eligible Dowel et al 1996

I

Development of Painted Rock Reservoir provided impetus for archaeological research. The reservoir
management area covers 85,000 acres with 60,000 acres for inundation (Dart et al. l989:1). The central
portion of the reservoir is 5 km north of the Gila Bend Power Plant. Surveys for the Interagency Salvage
Program (Bretemitz 1957; Schroeder 1961; Vivian 1965; Wasley and Johnson 1965) yielded numerous
prehistoric and historic sites. Between 1958 arid 1961 Arizona State Museum staff conducted excavations
at 18 sites in and around the proposed reservoir, including the Preclassic period Gatlin, Rock Ball Court,
and Citrus sites (Wasley 1960; Wasley and Johnson 1965) and the Classic period Fortified Hill site
(Greenleaf 1975). These sites contained ball courts, trash mounds, plazas, houses, cemeteries, masonry
structures, petroglyphs, and a variety of domestic and ceremonial artifacts. Two seasons were spent
excavating a ceremonial platform mound at the Gatlin site, 11 km upriver from the Gila Bend Power Plant
site.

Since 1970, surveys and test excavations have been undertaken as part of cultural resources management
programs for the reservoir (Bergin arid Bruder 1988; Bernard-Shaw 1990; Bruder and Spain 1986; Teague
1981; Teague and Baldwin 1978; Wallace 1989). An overview (Vogler 1976) and a historic properties
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management plan (Dart et al. 1989) have been completed. In total, 184 prehistoric and historic sites are
known in the reservoir area.

A stratified 10 percent sample survey of 41,000 acres yielded 30 sites (Teague and Baldwin 1978).
Habitations, rock circles, lithic scatters, and one probable Archaic site were located. No sites were present
in the survey samples near the Gila Bend Power Plant site, but a hamlet or village site dating to the Late
Formative period (A.D. 700-ll00) was located approximately 3 mi to the northwest (Teague 1981).
Systematic, inteNsive survey of 4,140 acres surrounding the Rock Ball Court site inventoried 47 sites.
Most were Hohokam-affiliated and included habitation, geoglyph, petroglyph, trail, and limited activity
sites- others included rockpiles and rock calms (Bernard-Shaw 1990).

In 1996, Archaeological Consulting Services, Ltd. surveyed and performed data recovery prior to
construction of the Gila Bend Landfill, located directly south of the Gila Bend Power Plant (Doyel et al.
1995, 1996). Three prehistoric sites and one possibly historic site were identified. The prehistoric sites
were low-density lithic scatters. The sites were used by the prehistoric people for several thousand years
to obtain raw materials for stone tools and other flaked-stone items. Horticulture or harvesting and
processing of native plants also occurred in the vicinity. The lithic scatters probably continued nordic to
the terrace edge, including across the Gila Bend Power Plant Project area. The possibly historic site was a
small, multiple episode trash dump, data recovery investigations determined the site was modem.

Potential for Significant Cultural Resources

The review of prior research in the area provided a basis for gauging the potential for the presence of
significant prehistoric and historic archaeological sites in the Gila Bend Power Plant area. The Gila Bend
Landfill data recovery results were the most relevant for determining the potential for prehistoric cultural
resources in the project area (Doyle et al. 1996). Historic maps provided pertinent data about the historic
resources.

The Gila Bend Landfill study area overlaps with the southern end of the Gila Bend Power Plant area.
Specifically, the power plant area includes the north quarter of Section 30 in Townships 5 South, Range 5
West, which was investigated as part of the landfill study. Two lithic scatters with chipping stations, AZ
Z:l:39 and Z:l:4l(ASM), were located in Section 30. The norther border of the sites is an artificial
distinction based on the limits of the landfill study, not the exhaustion of the presence of chipping
stations. Therefore, we predicted that the lithic scatters continue north into Section 19. A quick field
inspection of two undisturbed zones in Lot 3 of Section 19 found chipping stations resembling those in
AZ Z:1:4l(ASM). However, they were fewer in number and density. It is likely that any portion of
Sections 19 and 30 where undisturbed desert pavement is present will have archaeological remains
associated with the two sites.

Between 1948 arid 1980, the area was the S&P Farms, owned by Edward Sisson. He operated the farm
and a cotton gin. The 1950 USGS 15' Theba topographic quadrangle indicates there were multiple
structures along Sisson Road (in the south quarter of Section 18 and north quarter of Section 19),
including two schools. Foundations associated with the cotton gin and residences are still present north of
Citrus Valley Road (in Section 18); however, the remains of the schools south of the road (in Section 19)
are obscured by vegetation. Connie Covey, a resident on the property and former employee of the local
cotton gin, remembers one school that burnt down many years ago. He reported it was a one-room, five-
grade school attended by the local children, including the daughters of the storeowner who had a structure
next door.

The 1950 map shows an abandoned section of the Gila Bend Canal crossing the norther half of Section
19 from east to west. A small portion of the abandoned canal was part of an active canal headed northwest
and directly south. The 1973 USGS 7.5' Smurr topographic quadrangle only shows the contours of these
various canals. The 1973 map also includes an east-west-oriented landing strip south of Citrus Valley
Road (in Section 19). The landing strip was associated with Mr. Sisson.
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Finally, there are several residential buildings on the Gila Bend Power Plant site. These are too recent to
be eligible for historic preservation.

Conclusion

Substantial information regarding the project area was gathered from prior research and maps. Data
recovery conducted south for the construction of the Gila Bend Landfill (Doyle et al. 1996) provided
valuable data relevant to the Gila Bend Power Plant project area. Historic maps were useful for
reconstruction more recent activities in the area.

The prehistoric cultural resources have been disturbed in the much of the project area by historic and
recent construction. In undisturbed zones, there is a continuation of chipping stations similar to those
recorded in the 1996 data recovery (Doyle et al. 1996). The 1996 data recovery has provided ample
information on the lithic resources and land use in this area. Further excavation or collection of chipping
stations would not be expected to provide new information. However, the full extent of these resources
needs to be documented.

Mr. Sisson's farm and cotton gin represent the bulk of the project area's non-aboriginal cultural resources.
The buildings standing in the project area were built after 1950 and are, therefore, ineligible for historic
preservation. However, nearby historic foundations and irrigations features need to be evaluated for their
integrity and their potential to provide important information about the agricultural development of the
area.

In conclusion, there is little potential that the construction of the Gila Bend Power Plant will disturb
significant prehistoric archaeological sites. There is a greater potential for finding significant historic
resources. A cultural resource survey of the entire project area will be needed to confirm this and to
ensure that significant remains will not be disturbed.
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BARBARA s. MACNIDER
Principal Investigator II

Archaeological Consulting Services, Ltd.
424 W. Broadway Road

Tempe, Arizona 85282-1339

EDUCATION

PROFESSIONAL EXPERIENCE

1979-82 Graduate studies in archaeology (all work completed toward a master's degree except the thesis),
Arizona State University

1978 Graduate studies in archaeology, Florida State University
1977 B. A. anthropology (archaeology) and mirroring in history, University of Illinois
1973~75 Undergraduate studies majoring in biology, Denison University, Ohio

ARCHAEOLOGICAL CON.llULT1NG SERWCEJ, LTD., Tempe, A Z

• Vice president (August 1997-present)
• Principal investigator II (August 1998-present)
• Senior project manager May 1992-August 1998)

Project manager (Oct. 1989-May 1992)
Crew chief/assistant project manager (]an. 1985; Dec. 1986-0ct. 1989)
Field archaeologist/lab assistant (Oct. 1983; Dec. 1984; Aug.-Dec. 1986)

Current duNes include overseeing (and sometimes performing) archaeological surveys and small- to medium~sized
excavations, writing and editing project reports, interacting with agency personnel and clients, and developing
proposals and budgets. Since becoming a project manager in 1989, I have supervised over 600 projects conducted
throughout Arizona, from Bullhead City to Yuma and from near Douglas to Rock Point on the Navajo
Reservation. These projects took place on private land as well as on land managed by various agencies, including
the Apache-Sitgreaves, Coconino, Kaibab, Prescott, and Tonto National Forests; the Phoenix and Yuma Districts
of the Bureau of Land Management; the Bureau of Reclamation; the US Fish and Wildlife Service; the Arizona
State Land Department; the Bureau of Indian Affairs; die US Postal Service; the Arizona Department of
Transportation; Maricopa and Penal Counties; As-Chin, Cocopah, Gila River, Salt River Pima-Maricopa, Fort
McDowell, Fort Mojave, and Navajo Indian Communities; and the Towns/Cities of Buckeye, Goodyear, Gilbert,
Mesa, Tempe, Page, Kingman, and Florence. Sample of the larger projects follow.

•

•

•

1997-98

1996-99

1995-98

1995-97

Cave Creek Agriculture Sites-Wheeler Construction. Supervised archaeological and
geomorphological study of prehistoric agricultural sites along Cave Creek. Conducted a damage
assessment of two prehistoric sites, prepared budgets for different phases, and edited and produced
all project reports.

Red Mountain Freeway ElS-Enrranco and ADOT. Supervised archaeological and architectural
study along the alternative alignments for the freeway between Country Club Road and US 60.
Participated in monthly team meetings and two public hearings. Prepared responses to public
comments about the cultural resources in the DEIS. Developed plan and supervised mitigation for
Lehn District.

Bank One Bal lpark,  Mar icopa County Stadium District-SCS Engineers. Assisted in the
management of the testing and data recovery excavations for the ca. 25 acre ballpark. Provide
communication between archaeological investigations and consaucdon management to ensure
smooth sailing through a sea of scheduling nightmares.

US 93 Reatlignrnent-ADOT. Supervised surveys and excavations within new US 93 right-of-way
north of Kinsman. Prepared budgets for different phases, prepared data recovery plans, surveyed
one of die realigned areas, and edited and produced all project reports.
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1994-95

1993-94

1993

1992-93

1991

SR 98 Realignment-ADOT. Supervised survey of new right-of-way for SR 98 near Page, AZ.
Prepared testing/data recovery budget, assisted in preparation of data recovery plan, and edited and
produced the data recovery report.

BonneybrookSubstation~APS. Directed survey and data recovery investigations of a prehistoric
agricultural 'field located east of Florence, AZ. Worked closely with the Arizona State Land
Department to coordinate the work.

Bullhead Parkway,East Branch Sewerline, and Rio Rancho/Rancho del Rio Projects. Series
of projects in Bullhead City, AZ, that involved managing survey and data recovery tasks. Prepared
data recovery plans for the projects. Worked closely with the Bureau of Land Management to insure
rapid completion of the fieldwork to meet the needs of the clients..

Price Expressway Testing and Data Recovery-ADOT. Prepared testing plan and served as
project director overseeing the Fieldwork and managing the project.

Rillito and Toltec Loops (Casa Grande to Tucson)-ADOT. Managed survey, testing,
monitoring, and data recovery efforts along two Z0-mile pipeline rights-of-way located between
Tucson and Phoenix. Edited reports, prepared testing and data recovery plans, and coordinated field
and laboratory efforts.

Grand Canyon Airport DataRecovery. Prepared data recovery plan, coordinated Held, laboratory,
and report writing efforts.

Mohave Line Survey and Monitoring. Coordinated will Woodward-Clyde Consultants,
Transwestern Pipeline, and State Historic Preservation Office to monitor pipeline construction
activities between Topock and Bullhead City. Also provided additional survey of proposed
realignment.

1990

1989

1987-89

Knuck Land Exchange-Prescott National Forest. Conducted Held survey and prepared report on
land exdiange project.

Reno-Cannon Airport Survey.Coordinated with Nevada state personnel to perform archaeological
survey. Edited report and interfaced with client.

State Route69 Widening Project-ADOT. Surveyed Cordes Junction to Mayer, AZ, right-of-way
and prepared report. .

Cocopah Land Use Study.Prepared cultural resource overview of Cocopah Indian Community
lands in Yuma County.

NevadaLateralto Topock Station-El Paso Natural Gas Company. Conducted an assessment of
previously recorded sites along the El Paso Natural Gas Company's proposed right-of-way.

Christopher Creek TestingProject-Tonto National Forest. Conducted Held testing and prepared
report of a site located in the Christopher Creek Campground, Tonto National Forest.

Dude Timber Salvage Project. Conducted field survey east of Payson and wrote the historic
portion of a culture history for the sub-Rim area on die Tonto National Forest.

Pima FreewayProject.Conducted archaeological survey and wrote report for the proposed Pima
Freeway right-of-way located on the Salt River Pima-Maricopa Indian Community.

Siphon Draw Project-TRW. Conducted field survey for proposed state land sale in Apache
Junction, AZ.

Prescott and TontoNationalForestsOverviews. Wrote data synthesis and culture history chap-
ters for both cultural resource overviews.
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Chills and Irving Hydroelectric Plants National Register Nomination-APS. Conducted
archaeological survey and archival research for the National Register nomination of Arizona Public
Service Company's Childs and Irving hydroelectric plants near Strawberry, AZ.

1986-89 Crew chief Conducted survey projects throughout Arizona, pdmatily in Yavapai, Gila, and Maricopa
counties.

1986

1985

1984

1983

1986

1985-86

1985

1983

1982-83

1982

1981

1984

1984

Waddell Data Recovery Project-Bureau of Reclamation. Crew member, laboratory technician, and
data entry personnel.

Agua Fria Borrow Area and Waddell Card. Crew chief

Castle Hot Springs Road Relocation. Field archaeologist. Participated in survey near Peoria, AZ.

Aztec Timber Sale, Haber, AZ. Field archaeologist. Apache-Sitgreaves National Forest timber sales
survey. Duties occasionally included supervising a survey crew.

so1:L SYS178MS, INC (scI),Pboemx AZ

East Papago Testing Project 3.3. Field archaeologist. Participated in testing tasks in Phoenix..

American Telephone and Telegraph Fiber Optics Mitigation Project, along the Penal Pioneer
Parkway, Oracle, AZ. Joint SSI/ACS project. Field director overseeing excavation of prehistoric
village site.

Pinnacle Peak Urban Planning Project test excavations, Scottsdale, AZ. Crew chief, duties
included planning testing strategies, running field testing, and preparing testing report including
suggestions for a mitigation program.

Ak-Chin Indian Community Data Recovery Project. Crew chief, duties included site report
writing as well as directing field excavations at two prehistoric sites (one site also had a protohistoric
component).

American Telephone and Telegraph Testing Project. Joint SSI /ACS project. Field archaeologist.
Participated in testing tasks along the Pined Pioneer Parkway, Oracle, AZ.

Papago Park Planning Area Project. Archaeologist. Duties included researching known sites
within Tempe Papago Park and writing an overview for the area.

Phoenix Redevelopment Project, Block 24 Mitigation. Field archaeologist. Participated in
prehistoric excavations.

New River Authorized Dam Project. Assistant crew chief. Project involved prehistoric and
historic data recovery excavations near Peoria, AZ.

Phoenix Redevelopment Project, Murphy Addition Data Recovery. Field archaeologist. Project
involved excavating histoire features.

Phoenix Redevelopment Project, Calrnark (Murphy Addition) Testing, AZ. Field archaeologist
and historic artifact analyst.

BUREAU OF LAND AIANAGEMENTQ PHOENIX D1sTRIc'13 Phoenix, AZ

Hopi-Navajo Relocation Program and the Ron Cohn Range Land Field archaeologist. Surveys
were in Rainbow Valley, Tonolita Mountains, and Avra Valley, AZ.

WE5TERNARC1H.4EOLOGIC.4L.4ND CONSERVATION CENTER, NPS, Tucson,A Z

Saguaro National Monument, Rincon Mountain Unit Survey. Field archaeologist.

/4RIzon14 ARCHAEOLOGICAL soc1ETr; Pboembc AZ
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1983

1982

BlackMesa Pueblo Field School. Assistant Held director. Dudes included giving daily lectures on
archaeological methods and excavation techniques and assisting in supervising site excavations near
Show Low, AZ. Also directed survey crews to cover nearby BLM Asset Management acreage.

ARIZONA STATE u1vIvER5m; Tempe,AZ

AZ AA:6:1(ASU) Project, near Arizona City, AZ. Computer data management and manipulation
of lidtic artifacts.

1980-81

1979

1982

1980-81

1980

1979

1979

1978

1978

1978

1977-78

1977

1976, 78

1976

Noble Science Libraury SalvageExcavations, ASU campus. Assistant director.

Veracruz (Mexico) Project. Research assistant for Dr. Barbara Stark. Coding ceramic data for
computer analysis. (National Science Foundation funded project)

NORTHLAND RESEARCH, DEC, F]d85t4 AZ

Central Arizona Project, Indian DistributionDivision, AZ. Field archaeologist on Gila River
Indian Reservation survey.

Central Arizona Project, Indian Distribution Division, AZ. Field archaeologist on As-chjn
Reservation survey. Also did preliminary analysis of ceramics.

UNIVERSITY OF GEORGIA, At/Jem; GA

Valley of Oaxaca Sedement Pattern Project, Oaxaca, Mexico. Crew chief supervising field
survey. Contributed co the chapter on precerarnic sites in published report for die project. (National
Science Foundation funded project)

IRQQUOIS RESEARCH INSTITUIB, Fairfax, V A

St. Francis River Basin Survey, MI and AR, and Harry Truman Reservoir Survey, MI. Crew
member on several survey projects.

SOUTH EAST CONSERVATION/IND ARCHAEOLOGICAL CENTER, NPS, Ta//a/Jarxee, FL

Tyndall Air Force Base, Panama City, Florida. Field archaeologist on survey of coast areas.

Mickeys Creek and Parr sites, northeast MS. Lithic analysis of chen artifacts.

' NPS Natchez Trace (Mickeys Creek site), MS. Field archaeologist on salvage excavations.

Volunteer work for National Park Service doing faunal analysis for a site in the Everglades.

ARCHAEOLOGICAL RESOURCE .4ssEssmEn71 Argents,I I .

Lincoln Log Cabinand Moore Home, Illinois. Field archaeologist on outbuilding excavations.

in]f/ER_y]Ty OF ILLINOIS, Cbafrgbazgn-Urbana, I L

Chicap PetroleumPipeline, Chicago to Mount Vernon, IL. Field archaeologist on survey.

University of Illinois Field School and Earthwatch Expedition,Middle Caicos, Turks Islands,
West Indies. Co-supervisor of a field school and Earthwatch groups in both the field excavations
and survey and the lab. Dissertation research.

Crew member for various contract projects, including excavation and laboratory work, and for
dissertation research involving survey of uplands in central Illinois,

Laboratory assistant and co-supervisor, ceramic analysis of Ecuadorian ceramics. Dissertation
research. 1

Collins Site, Middlefork River Valley, IL. Field archaeologist on excavations of Woodland and
Mississippian village site.

PUBLICATIONS / MANUSCRIPTS /PAPERS
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1998 Archaeological Survey of the Preacher Canyon Substation Access Road (Forest Road 436), Payson
Ranger District, Tonto National Forest, Gila County, Arizona, by Jerrylee L. Moreno and Barbara S.
Macm'der. Ms. on File, ACS, Tempe.

Cultural Resource Literature Review and Site Assessment for the Suntan Freeway, Chandler, Mesa, and
Gilbert, Maricopa County, Arizona, by Barbara S. Macnider and Kim Adams. Draft on file, ACS,
Tempe.

Geoarchaeological Investigations at AR-03-12-04-366, East of Star Valley, Gila County, Payson Ranger
District, Tonto National Forest, by Bruce G. Phillies and Barbara S. Macnider. Ms. on tile, ACS,
Tempe.

Plan of Work for Geoarchaeological Investigations at AR-03-12-04»-366, East of Star Valley, Gila County,
Payson Ranger District, Tonto National Forest, by Bruce G. Phillies and Barbara S. Macnider. Ms. on
file, ACS, Tempe.

Archaeological Survey of Red Mountain Freeway (State Route 202) from State Route 87 to Us Highway
60, Mesa, Maricopa County, Arizona, by Barbara S. Macnider, Holly DeMaagd, David E. Dowel,
Shereen Lerner, and jerrylee Moreno. Cultural Resources Report No. 102. ACS, Tempe. '

Cu/z'uralA.f:e:Jmeni ofl'-Iixtorio Propedier in the Levi Area, Mara, Maricopa Count, Arizona, by Karolyn Jackman
Jensen, Barbara S. Macnider (both of ACS), and Gerald A. Doyle (of Gerald A. Doyle and Associates).
Cultural Resources Report No. 103. ACS, Tempe.

Archaeological Data Recovery at AZ L:11:15 and AZ L:11:l7(ASM), Windsor State Beach Park, Lake
Havasu City, Mohave County, Arizona, by C. Scott Crownover, Brace G. Phillips, Barbara S. Macnider,
and Teresa L. Hoffman. Ms. on File, ACS, Tempe.

1996 Lithia'ResourcerandLand Use in the Gila Bend Lana/L Town 0fGi/a Benni Marimba Cozmgjf, Ario fa, by David
E. Doyel, John Rapp, Bruce Phillies, C. Scott Crownover, and Barbara S. Macnider. Cultural Resources
Report No. 96. ACS, TeMpe

Archaeological Survey of Realignment for US 93 Between Stations 101 +660 and 102+380, North of
Kinsman, Mohave County, Arizona, by Barbara S. Macnider. Ms. on tile, ACS, Tempe.

1995 Arrboeological Exraoaiionr at Pueblo B/anm: The MCDOTA/ma School Road Pnrjezt, edited by David E.Doyel,
Andrew T. Black, and Barbara S. Macnider. Cultural Resources Report No. 90. ACS, Tempe.

Archaeological Testing, Data Recovery, Monitoring, and Discovery Plan for the Bank One Ballpark,
Phoenix, Maricopa County, Arizona, by Shereen Lerner, Karolyn Jackman Jensen, and Barbara S.
Macnider. Ms. on file, ACS, Tempe.

1994 A Cultural Resources Assessment for the Proposed Citizens Utilities Lake Havasu to Gem Acres Fiber
Optic Cable R`ht-of-way, Mohave County, Arizona, by C. Scott Crownover andBarbara S. Macnider.
Ms. on tile, ACS, Tempe.

Arrbaeologiral Inoeslzgaiionr of AZ U~5:743¢A.5"M), the McDowell Mounfdm Ground StoneMam¢1ctun'ng_Quory,
Srolfsdale, Marioopa Count, Adgona, by C. Scott, Crownover, John Rapp, and Barbara S. Macnider.
Cultural Resources Report No. 93. ACS, Tempe.

Site and Project File Search for the Hohokam Irrigation and Drainage District and Florence-Coolidge
Natural Resource Conservation District, South and West of Coolidge, Pinal County, Arizona, by Barbara
S. Macnider and Gina Gage. Ms. on Elle, ACS, Tempe.

1993 An Archaeological Assessment of the Bullhead Parkway, Bullhead City, Mohave County, Arizona, by
Joseph Crary andBarbara S. Macnider. Ms. on tile, ACS, Tempe.

An Archaeological Assessment of the East Branch Sewerline, Bullhead City, Mohave County, Arizona,
by Barbara S.Macnider, Walter Punzrnann, and Joseph Crazy. Ms. on File, ACS, Tempe.

1997
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Results ofArrhaeologieol Data Reeooegf zf.Slites Located Along Bullhead Parkway, Bullhead Cigf, Mohaoe Count/ ,  by
Shereen Lamer,  Wal ter  Punzmann,  Joseph Crary ,  Barbara S .  Macnider , John Rapp,  and A l ine LaForge.
Cul tura l  Resources Repor t No.  81 .  A CS ,  T em pe .

Results ofTesting in Egg/of Pareelr and 0fD0eurnentugy Research of the Thuds House, South Pn're Expressn/491, Ten¢e
and Chandler,  Mankopa Count ' ,  by Wal t e r  R .  P unz m ann ,  K a ro l y n  _J ac k m an Jensen,  and B a r b a r a S .
M a c n i d e r . Cul t ura l  Res ourc es  Repor t  No.  77 .  ACS,  Tempe.

1 9 9 2 Research Design for Cultural Resource Class III Sun/ey and Testing Contract, b y M a r ge r y  G r e e n , B a r b a r a S .
Mac n ider ,  _J oA nn E .  K i s s e lburg,  Rober t  B .  Ne l l y ,  and  K aro l y n  J ac k man J ens en.  Cu l t u ra l  Res ourc es
Repor t  No .  67 .  A CS ,  T em pe .

Results of Testing in Two Portion: of the South Price Exjbresszwg/, Chandler; Man'c0_pa Count, A d a n a , by W i l m a
A l len,  Joseph Crazy,  and B a r b a r a S . M a c n i d e r . Cul t u ra l  Res ourc es  Repor t  No .  74 .  A CS ,  Tempe.

1991 A n Overview of  the Cultural  Heri tage of  the Tonto Nat ional Forest, b y Ri c h a r d  E f f l a n d  J r . a n d  B a r b a r a
M ac n i de r .  Cu l t u ra l  Res ourc es  Repor t  No .  49 .  A CS ,  T em pe .

Cul t ura l  Res ourc e I nv es t igat ions  a t  Two S i t es  A long t he Nev ada Latera l  Sy s tem Ex pans ion Route ,  E l
P a s o  N a t u r a l  G a s  L i n e , M oh a v e C o u n t y , Ar izona, b y  K i m  A d a m s ,  J o A n n  K i s s e l b u r g , B a r b a r a S.
M ac n i de r ,  and  Wa l t e r  P unz m ann .  M s .  on  i l e ,  A CS ,  T em pe .

Data Reoooegy at AZ V:13. '99(A.SIM) in the US. West Cornmunieations Rzght- WQQ West of H¢y/den in Penal
Count/, A r i z ona ,  by ] oA nn  K i s s e l bu rg, B arbara  S .  Mac n ider ,  and  Wal t e r Punzmann.  Cul tural  Resources
Repor t  No .  63 .  A CS ,  T em pe.

Mon i t o r i ng Repor t  and Dat a  Rec ov ery  P lan  f o r  t he  U. S .  Wes t  Communic a t i ons  Dud ley v i l l e  t o  Hay den
F i be r  Op t i c  R i gh t -o f -Way ,  by B a r b a r a S .  Mac n ider ,  K im  A dams ,  and  J oA nn K i s s e lburg.  Ms .  on  E l l e ,
A C S .

Under the Mongol/an Rim: Cultural Rerourre Oveniewfor f/Je Mega//on Rim Exarpment, by Dav id  E .  Doy en and
B a r b a r a S. M a c n i d e r . Cul t ura l  Res ourc es  Repor t  No.  42.  ACS,  Tempe.

W h a t  Y o u r  A r c h a e o l o g i s t  N e e d s  F r o m  Y o u .  P a p e r  p r e s e n t e d  w i t h  M a r ge r y  G r e e n  a t  t h e  S a gu a r o
Chap t e r  73  I n t e rna t i ona l  R i gh t -o f -Way  A s s oc i a t i on  Con f e renc e  on  A rc haeo l ogi c a l  Reguu l a t i on  and
M i t i ga t i on ,  Tuc s on .

U n d e r  d i e  M o go l l o n  R i m :  H i s t o r i c  S e t t l e m e n t  a n d  S u b s i s t e n c e .  P a p e r  p r e s e n t e d  a t  t h e  A r i z '  o n e
Archaeological  Soc iety  State Meet ing,  Payson.

1 9 9 0 A n A rc haeo logi c a l  A s s es s ment  o f  t he  U. S .  Wes t  Commun i c a t i ons  Hay den-K earny  F i ber  Opt i c  Cab le
Right -o f -Way ,  P inar  and Gi la  Count ies ,  A r i z ona.  Ms .  on f i l e ,  ACS,  Tempe.

Cocopah Land Use S tudy :  Cul tura l  Resources .  Ms .  on F i le ,  ACS,  Tempe.

L i t e ra t u re  Rev i ew f o r  t he  Hohok am  Nor t he rn  P e r i phe ry :  New R i v e r  and  S k unk  Creek  Dra i nages ,  by
B a r b a r a  S . M a c n i d e r and  Margery  Green .  Ms .  on  t i l e ,  A CS ,  Tempe.

Testing and Data Reooz/ogy Mearumr Perjhrmed at Five Prehirtorio Site: along Siphon Dram Pima/ Count , A r i z o n a ,
by  ] A nn  K i s s e lburg,  B arbara  S .  Mac n ider ,  K im  A dams ,  and  Dona ld  I rw in .  Cu l t u ra l  Res ourc es  Repor t
No .  58 .  A CS ,  T em pe.

1989 An Arohaeo/ogioa/Assessment of Portion of the Spartan Mountains, Pima/ Count/, Ar izona,  by  K im Adams ,  Garry
Cant les , B a r b a r a S .  M a c n i d e r ,  a n d  R i c h a r d  W .  E f f l a n d .  C u l t u r a l  R e s o u r c e s  R e p o r t  N o .  6 0 .  A C S ,
T e m p e .

Cultural Resound: Overview: The Presto# National Forest, by B a r b a r a S. M a c n i d e r , Ric hard  W.  E f f l and,  and
George Ford .  Cu l t u ra l  Res ourc es  Repor t  No.  50 .  ACS ,  Tempe.

Cultural Rerouroes Ouervieu/.' The Tonto National Forest, by Barb ara  S . M a c n i d e r and  R i c hard  W.  E f f l and .
Cu l t u ra l  Res ourc es  Repor t  No.  51 .  ACS,  Tempe.
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An Anbaeo/ogiea/Asxerrment of #zone Pub/ie Service Cofnpany'.v C/Ji/dr and Irving H)/dme/eMi: FaziNizes, Cofonino
National Forerf, Beaver Creek Ranger Dingier, by Barbara S.  Macnider, Richard W. Ef f l and  and Ann
Howard. Cultural Resources Report No. 55. ACS, Tempe.

An Archaeological Assessment of the Pima Road Portion of the Outer Loop Freeway Alignment, Salt
River Pima-Maricopa Indian Community. Ms. on File, ACS, Tempe.

Preceramic Sites and Cave Occupations by Laura Finsten, Kent V. Flannery, andBarbara Macnider.
In MonteAlban% Hinterland, PartH, by Stephen A. Kowalewski, Gary M.Feinrnan, Laura Fibster,Richard
E. Blanton, and Linda M. Nicholas, pp. 39-53. Memoirs of the Museum of Anthropology No. 23.
University of Michigan, Ann Arbor.

1988 An Archaeological Survey of the WooEdd Timber Sale, Payson Ranger District, Tonto National Forest,
. Ms. on file, ACS, Tempe.Gila County, Arizona, by Barbara Macnider and Richard Effland.

An Archaeological Survey of the Salt River Project Lower Buckeye Road Canal Relocation Project,
Maricopa County, Arizona. Ms. on tile, ACS, Tempe.

Numerous small clearance reports for utility company rights-of-way also were written in 1988; most
projects were located in central and southern Arizona. Mss. on Sie, ACS, Tempe.

1987 An Archaeological Survey of the Iron Mine Timber Sale and Roads, Long Valley Ranger District,
Coconino National Forest, Arizona. Ms. on File, ACS, Tempe.

An Archaeological Survey of the Proposed Mountain Bell Underground Telephone Cable Route between
Bumble Bee and Mayer, Yavapai County, Arizona. Ms. on tile, ACS, Tempe.

An Archaeological Survey at the Proposed Mountain Bell Underground Telephone Cable Route between
Dewey and Cottonwood, Yavapai County, Arizona. Ms. on file, ACS, Tempe.

Numerous small clearance tenons for utility company rights-of-way also were written in 1987, most
projects were located in central and southern Arizona. Mss. on Ble, ACS, Tempe.

1986 A Cultural Resource Survey of the Proposed APS 12 kV Distribution Line to Serve the Gillespie
All-American Pipeline Valve. Ms. on tile, ACS, Tempe.

Test Excavations at Three Archaeological Sites in the Pinnacle Peak Urban Lands Project, Maricopa
County, Arizona. Ms. on File, SSI, Phoenix. .

Cultural Resources Overview for the Papago Park Planning Area. Ms. on File, SSI, Phoenix.

An Archaeological Survey of T12S, R11E, E 1/2 of Section 25. Ms. on file, BLM, Phoenix District.

The Preceramic Occupation of the Valley of Oaxaca. Paper given at the 46d1 Annual Meeting of the
Society for American Archaeology, San Diego.

1985

1984

1981

PROFESSIONAL AFFILIATIONS
American Association for Stare and Local History
Arizona Archaeological Counci l
Arizona Archaeological and Historical Society
Arizona Historical Society
Museum Associat ion of  Arizona
Registrars Committee-Western Region

CITIZENSHIP COMMITTEES
Buckeye Airport  Advisory Commission
Buckeye Valley Historical and Archaeological Museum (President of the Board of Directors)



RECREATIONAL PURPOSES AND ASPECTS

The Applicant is unaware of any official approved plans fer thedevelopment of

additional recreational facilities within the vicinity of the Project. The construction,

operation, and maintenance of the prob et will be consistent with safety considerations,

and will not be open to public access.



EXHIBIT G-1

ARTIST'S RENDERING



8
l395!

931

E314

v-4
I

FE
><
Ia

LD
E
asRa
Q

E
Q
[...

'E
E
<

c
Q
"5
U)
c
c
"5
m
c
G)
CO

a>
g
o
CLo

s
8%
(DE
mg

8

x =\;;_,, an : Q \. \
l  s I I l.i=L;.3,\a ~*` 'l'\é»'.. 742



EXHIBIT G-2

PHOTOSIMULATION
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LAND USE EVALUATION

INTRODUCTION

This land use report identifies existing land uses, land ownership, and land use plans within a
2-mile radius of the proposed facility (the study area). Descriptions of land uses outside of the
study area are provided where appropriate to indicate the context of study area uses. This report
also includes an assessment of potential impacts that may occur as a result of the construction
and operation of the proposed project. The methods that were used for the preparation of this
report include review and interpretation of maps, aerial photographs, and plan documents and a
field reconnaissance.

The proposed site occupies the southwest quarter of Section 19 of Township 5 South, Range 5
West, which was annexed by the Town of Gila Bend in January 2000 (Exhibit A-1). Most of the
land within the 2-mile radius study area is undeveloped, with the exception of limited agriculture
and one residence. Interstate 8 (I-8) via Citrus Valley Road to an extension of Watermelon Road,
which runs west to the south property line, provides access to the site. The closest population
center to the proposed site is the center of the Town of Gila Bend, which is located
approximately 5 miles to the east of the site.

LAND OWNERSHIP AND JURISDICTION

Exhibit A-2 illustrates land ownership and jurisdiction within the study area. The site on which
the facility will be located is privately owned and located within the jurisdictional boundary of
the Town of Gila Bend. Outside of the Town's jurisdictional boundary, the land is
unincorporated and under the jurisdiction of Maricopa County. Bureau of Land Management
(BLM) lands are to the east and north of the site on Township 5 South, Range 5 West, Sections 7
through 10, 15,and 17.

EXISTING LAND USES

Currently, the site is a combination of undeveloped desert and inactive farmland. One inhabited
residence, several uninhabited residences, and an abandoned airstrip also exist on the site. Land
within the study area is largely undeveloped desert or agricultural fields that are either under
cultivation or have been abandoned. Exhibit A-3 depicts existing land uses within the study area.
Specific types of land uses and their general locations within the study area, or outside the study
area as appropriate to provide context, are described below.

Residential - One occupied residence occurs within the study area, which is located on the site.
This resident will be relocating as agreed to with GBPP. Approximately 2% miles to the south,
adjacent to 1-8, is an abandoned cattle feed lot with a single residence. Four miles to the
southwest are residences for employees of Paloma Ranch, a privately owned agricultural entity.

H-1
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Other residential land uses in the vicinity are primarily located 5 miles to the east in the Town of
Gila Bend town center.
Commercial - No commercial land uses within the study area.

Industrial - A small sand and gravel mining operation is the only identified industrial land use in
the study area. Existing industrial land uses generally occur in the vicinity of Gila Bend's town
center, with the exception of the waste sterilization ponds located nearly 4 miles west of the
prob et site.

Publie/Quasi-Publie - No public land uses are located within the study area. Within the town
center of Gila Bend, public land uses include local government buildings, churches, and the Gila
Bend Municipal Airport.

Agriculture - Active farming occurs in Paloma Ranch on land located to the south, east, and west
of the project site. Current crop production includes alfalfa, cotton, and grains. All crops are
ground-inigated row crops.

Utilities - APS power lines, a Southwest Gas natural gas pipeline, and a US WEST telephone
line occur within the study area and serve the single dwelling located on site. Each service is low
capacity in nature.

Transportation - Paved arterial roads within the study area include Citrus Valley Road,
Watermelon Road, and Sisson Road. 1-8, south of the site approximately 2% miles, is the major
transportation corridor in the vicinity of the study area.

Vacant Land/Undeveloped -- The proposed power plant will be located on vacant, private land.
The vacant land in the study area is characterized by a lack of development or abandonment.

FUTURE LAND USES

Bureau of Land Management

The management of BLM land located within the study area occurs in accordance with the
Lower Gila South Resource Management Plan (BLM 2000). The Resource Management Plan
(RMP) does not identify wilderness areas or any other potentially conflicting future uses within
the study area.

Maricopa County

The future use of unincorporated lands is planned under the jurisdiction of Maricopa County.
The Maricopa County Plan (Maricopa County 1997) designates the lands within the study area as
a Rural Development Area, permitting agricultural and very low-density rural residential uses.

H-2
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Other uses would be suitable if adjusted to rural principles and may include "agriculture support
services, churches, home-based businesses, and small-scale cottage industries" (Maricopa
County 1997, p.l6).

The county zoning designation for the land within the study area is Rural-43. This classification
allows very low-density residential uses (i.e., not more than one residential dwelling unit per five
acres). Additionally, the main goal of this classification is "to conserve and protect farms and
other open land uses, foster orderly growth in rural and agricultural areas, and prevent urban and
agriculture land conflicts" (Maricopa County 1969 (revised in 2000), p.VI-l).

Town of Gila Bend

The Town of Gila Bend Master Plan Update (1996) addresses planned land uses in Sections 25,
30, 29, and 31 within the study area, which were incorporated by the Town in July 1998. In
addition, Sections 18 and 19 were shown as annexed in a Master Plan Amendment adopted in
July 2000. However,  these sections were not included in the planning effort  and retain
agricultural zoning as described below.

Lands within the study area addressed in the 1996 plan update are designated as residential, light
industrial, heavy industrial, commercial, and parks/open space as illustrated in Exhibit A-4.
Further descriptions of the land use designations are provided below.

Residential - Within the study area the Plan Amendment includes low (1 to 5 dwelling units per
acre), medium (5 to 10 dwelling units per acre), and high (8 to 16 dwelling units per acre)
density residential areas. The Plan Amendment also designates mobile home (4 to 10 dwelling
units per acre) and Recreational Vehicle (9 to ll dwelling units per acre) uses within the study
area (see Exhibit A-4).

Light Industrial - Light industrial land uses are designated on portions of Township 5 South,
Range 5 West, Sections 20, 29, and 31.

Heavy Industrial .- Heavy industrial land uses are designated on Township 5 South, Range 5
West, Section 30 and Township 5 South, Range 6 West, Section 25 .

Commercial - The Plan Amendment designates a commercial area on a portion of Township 5
South, Range 5 West, Sections 31 and 32. The planned commercial center will provide services
and goods to the surrounding neighborhoods.

Parks/Open Space - The Plan Amendment identifies areas for regional, community, and
neighborhood parks and open space. Within the study area, a park/open space condor is planned
along the wash in Sections 30 and 31 (see Exhibit A-4) .

H-3
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Sections 18 and 19, which include the project site, consist of undeveloped or agricultural land
that is currently included in a rural zoning district (AG). This zoning district allows low- and
medium-density residential farms, public/quasi-public land uses (e.g., libraries, museums, and
churches), recreation (e.g., golf courses), commercial, utilities (e.g., electricity, water, and gas),
and educational facilities (Town of Gila Bend 2000). Generating stations and associated facilities
require a conditional use permit in this zoning category. The project proponent is currently
pursuing a conditional use permit for the project site with the Town of Gila Bend.
IMPACT ASSESSMENT

Overall, the proposed project is not anticipated to have an adverse impact on adj cent existing or
planned land uses. The site is privately owned, and surrounding properties are either
rural/undeveloped or in agricultural use. The project site is located adjacent to planned heavy
industrial land uses, and generating facilities are allowed and require a conditional use permit to
be located on the proposed site. As part of the application process for the conditional use permit,
the Town of Gila Bend Planning Commission will consider the effect of the proposed project on
the General Plan.

MITIGATION

No significant impacts to existing or future land uses are expected as a result of constructing and
operating the proposed facility. The industrial zoning on adjacent sections is considered
compatible, therefore, land use conflicts are anticipated to be minimal. Considerations to
minimize potential visual and noise impacts to future land uses have been incorporated into the
design of the facility and are discussed in Exhibits F and H.

The current resident on the project site has agreed to relocate closer to the town center. Gila
Bend Power Partners, LLC will work with both the former owner of the site and the resident in
this effort.

REFERENCES

Arizona State Land Department. 2000. Land Ownership Maps.

Bureau of Land Management. 2000. Amendment and Environmental Assessment to the Lower
Gila North Management Framework Plan and the Lower Gila South Resource Management
Plan - Final. February.

. 2000. Lower Gila South Resource Management Plan Environmental Impact Statement
Phoenix District, Arizona - Final. August.

Maricopa County. 1997. Maricopa County Plan.
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1969. Zoning Ordinance (revised in February 2000).

Town of Gila Bend. 2000. Zoning Ordinance.

Town of Gila Bend Master Plan Amendment. 2000. Prepared by Partners for Strategic Action,
EPG, and David Evans & Associates.

Town of Gila Bend Master  Plan Update.  1996. Prepared by BRW, Inc.  and Sun Region
Associates, Inc.
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TYPICAL CONSTRUCTION NOISE LEVELS

Construction Stage
Noise Level (ElBA) at 50 Feet

Minimum Required
Eq~ui.pment in Use

All Applicable
Equipment in use

Ground Clearing 83
n -

84

Grading & Excavation 79 89

Foundation Construction 78 78

Building Construction 75 85

Finishing & Site Cleanup 75 89

APPLICATION FOR A
CERTIFICATE OF ENVIRONMENTAL COMPATIBILITY

EXHIBIT I
ANTICIPATED NOISE/INTERFERENCE WITH COMMUNICATION SIGNALS

"Describe the anticipated noise emission levels and any inte1 rence with communication signals
which will emanalefrom the proposed facilities. "

ANTICIPATED NOISE

The closest occupied private residence or business, other than agricultural operations, is a single
mobile home (R-1) in excess of three-miles south of the plant site, located on the south side of the 1-8
freeway and the Southern Pacific railroad tracks. The next closest private residence or business is a
group of residential dwellings (R-2) in the western edge of the Town of Gila Bend, some five-miles
distant (see Figure I-1). The anticipated noise levels generated during full load operation of the
proposed project will have little or no audible impact on either of these locations. Calculations
indicate that plant noise will be insignificant (< 25 ElBA) at a location at or beyond a three-mile radius
of the project.

Ambient noise levels in the potentially affected areas are typical of background noise conditions
including, automobile, truck and train traffic, general aviation, dogs and residential activities. These
activities result in ambient noise levels from a low of 29dBA during the night, to a high of 69 ElBA at
peak activity periods during the day (In the case of R-1, this higher level may be reached or exceeded
whenever there is 1-8 highway track traffic or trains passing on the Southern Pacific tracks).

CONSTRUCTION NOISE

During construction transient noise levels will reach a maximum of 85 to 89 ElBA at fifty feet from
the point of generation, but in general will be a nominal 55 to 65 ElBA at the project fence line during
peak periods of activity including grading and building construction. Nighttime construction
activities will be limited to minimize noise during the hours of 9:00 PM to 5:00 AM.

Source: Boll, Beranek & Newman, "Noise from Construction Equipment & Operations, Building
Equipment and Home Appliances, " prepared for the US. EPA, December 31, 1971

Application for Certification of
Environmental Compatibility

Gila Bend Power Generation Facility

1-1



ANTICIPATED GBPGF NOISE EMISSIONS
AT THE NEAREST RESIDENCES

Potential sensitive noise receptor location Calculated plant noise level @ receptor
during full load operation in decibels

R- 1 Single residence approximately 18,000 feet south of
GBPGF & south of the Southern Pacific R.R. tracks <25 ElBA *

R-2 Group of residences approximately 25,000 feet east
of GBPGF in the Town of Gila Bend. <25 ElBA *

EXHIBIT I
ANTICIPATED NOISE/INTERFERENCE WITH COMMUNICATION SIGNALS

OPERATIONS NOISE

In order to predict these noise emissions with a degree of accuracy, nominal plant noise emissions
were established using data derived from similar operating combined-cycle plants utilizing similar or
identical equipment and layout. Although, during start-up, shutdown and part-power operations noise
levels are generally reduced, the plant was assumed to operate at full load, 24 hours a day, producing
a constant level and output of noise in the range of 72 to 76 ElBA at the project fence line

In May 2000, Industrial Power Technology undertook the analysis of noise emission at the GBPGF
site and its environs. Using the projected total noise level produced by the facility, the analysis
calculates the propagation losses that occur with respect to each source over the line of sight between
it and the receptor in accordance with ISO 9613, "Attenuation of Sound During Propagation
Outdoors " and other studies in the professional literature on acoustics.

In general, the validity of these data has been verified on a number of projects, utilizing similar
installed machinery and equipment location, by comparing the actual noise emissions of similar
power plants at a particular far field location to the predicted levels at the same distance from the
noise source. Consequently, the results yielded through these calculations are considered realistic. It
should be noted, however, that the accuracy of any noise prediction decreases at very large receptor
distances due to the fact that atmospheric conditions, particularly wind and not perfectly uniform over
the entire propagation path. The significance of this potential error in the above results is considered
to be minor as the nominal predicted levels are far below the likely threshold of disturbance for this
environment whose ambient level is probably greater than 40 ElBA.

* On an absolute scale, sound levels in the vicinity of 25dBA are virtually inaudible and beyond the detection

capabilities of the human ear.

INTERFERENCE WITH COMMUNICATION SIGNALS

No interference with communication signals will be caused by the project.

Application for Certification of
Environmental Compatibility

Gila Bend Power Generation Facility
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EXHIBIT J-1

COMMUNITY OUTREACH
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Gila Bend Power Partners, LLC. Power Project

n 111L=1¢

GILA BEND
Power Par tiers. L L

5

845 Megawatts of Clean, Reliable Energy

GILA BEND POWER PROJECT
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P(N4fER1>EVE1.OPMEA'T ENTERPRISES, INC.
xx D EN P E ;n1;.\;r PO W..ER DE \.£J.O.Pli R S

October 5, 1999

Members of the City Council
Town of Gila Bend
C/o Mr. Chuck Turner
Mayor
P.O. Box A
Gila Bend, AZ 85337

Dear Mr. Mayor:

As you are aware, over the last two years we have been actively pursuing a new power
project (the "Project") to be located west and north of the Town of Gila Bend. For
reasons outlined in this letter, and those that we are prepared to discuss with you in your
next City Council meeting of October 12, 1999, we believe our Project and its site
location will have tremendous positive community and economic benefit for Gila Bend.
The site has also been carefully selected as a result of over two years of intensive
screening designed to mitigate any potential negative environmental effects to the Town
and its citizens. You will see firm the information below and in our presentation at your
next City Council meeting that the Project will be a good fit with the Town of Gila Bend
both economically and environmentally. We appreciate your preliminary and ongoing
efforts regarding our requests to have our Project site annexed into the Town so that the
economic benefits of the Project may be more fully enjoyed by the Town.

The Project is initially comprised of a joint merchant power plant development effort
between two firms, PQ WERDEVELOPME/VT ENTERPRISES, INC. ("PDEI'y and Industrial
Power Technology ("IT"). The name of the Project company (the "Company") is
Diamondback Power Partners, LP. and the site is on property adjacent to that of the
Continental Waste Landfill site that has been procured from James Warkomski_ The
current summary of Project activity is as follows:

1 Development Entity: The Company current ownership is comprised of
PONERDErELOP.i1ENTE/VTERPRISES, Loc. ("PDEP) and Industrial Power Technology
("rpT"). PDE] is a wholly-owned subsidiary of ROBERT A. INNA/IORATY & CO.,
INC., the exclusive financial advisor to Sammons Enterprises, Inc, ("Sammons
Sammons is a Dallas-based, diversified, privately-held company with total assets of
approximately $7 billion and net worth of over $1.6 billion and operates in a variety
of businesses including life insurance, industrial and oil-field supply and distribution,
industrial equipment sales and leasing, travel and tourism, and bottled water.
Industrial Power Technology, based in Santa Rosa, California, is a prominent
engineering and technical services firm with extensive background in building
projects of all types all over the world, with particular expertise in electric power. The
principals (the "Principals") of PDEI and IT have been directly responsible for
approximately $1 billion in power project-related tinancings and development of

")

5949 Sherry Lane, Suite 1880
Dz1lla.s_ Texas 75225

(214) 210-5080 Fax (214) 210-5079
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Mr. Chuck Turner
October 5, 1999
Page 2 of 3

approximately 1,900 megawatts of power related assets in the United States, China,
Nepal, Turkey and the United Kingdom.

• Site Location and Interconnections: The Company has secured a site that is just north
and west of Gila Bend, Arizona, at a location approximately 27 miles from the Palo
Verde Nuclear Station and 23 miles from the E1 Paso Natural Gas Pipeline. In our
preliminary discussion with Salt River Project ("SRP"), the operator of the existing
Palo Verde Nuclear Station switchyard, we have ascertained that SRP will be
constructing a new switchyard (the "Yard") to avoid Nuclear Regulatory Commission
oversight of the existing switchyard. The Company has agreed to sit on a merchant
plant interconnect engineering and operations committee that has been formed to
allow for Project specific input into the formative issues and preliminary proposed
interconnect protocol and configuration regarding the new satellite, 500 ldlovolt
Yard.

• Local Economic Impact: Upon anticipated annexation of the Project site by the end of
this calendar year, the Project will becomepart of the_property tax base of the Town.
It is anticipated that the Project will eventually entail a total capital cost of
approximately $350 million to $400 million. Initially a significant component of the
local labor force will be needed to help build the Project. The entire construction
period will require approximately two years, after the environmental permitting
process is completed, which is estimated to take twelve to eighteen months. After
construction of the Project it is our intention that a locally based and trained labor
crew will operate the Project, comprising a permanent local labor requirement of 35
to 40 operations specialists on an ongoing basis.

• Equipment Configuration: The Project will be a gas-fired, combined cycle
configuration with .gross capacity from approximatebf 550 megawatts to 770
megawatts.

• Fuel: Transmission of fuel will be provided on the nearby El Paso line and will come
from one of several supply sources with which the Company is currently negotiating,
There is adequate transmission capacity to handle the volumes of gas that the Project
will consume on a long term, caseload basis, approximately 40 billion cubic feet per
year.

• Water Resources: The Company has secured several ground water wells in the Gila
Bend area, near the site, with adequate water volumes and all located in a non-
actively managed area as defined by the Arizona Department of Water Resources.
The site is within the Citrus Valley aquifer, which has an available subterranean
aquifer of 83,000 acre-feet. Since 1992 there has not been any draw down on the
Citrus Valley aquifer. According to the Company's hydrogeologist, the annual draw
down of 15,000 to 21,500 acre feet, which is needed for the Project, will be available
on an on-going basis.



Mr. Chuck Turner
October 5. 1999
Page 3 of 3

• Transmission Line (500 kilovolt) and Gas Line Rights of Way: Discussions have
commenced with property owners involved that include the United States Bureau of
Land Management and a limited number of private land owners.

• Environmental and Permitting: According to the Arizona Department of
Environmental Quality, the Project will be in "an attainment area for all identified
pollutants". Such a designation allows for the construction of the Project with existing
technology designed to reduce air and water emissions. The building of a clean
burning, natural gas-fueled generating facility will not have a negative impact on the
local air-quality.

• Financing: Depending on the equipment configuration, total capital cost of the Project
will be approximated/ $300 to over $400 million. Mortgage financing in an
approximate amount of $250 million to $350 million is being handled by major Wall
Street investment banks with experience in financing merchant .power plants similar
to the Project. Equity in an amount of approximately $50 million to $60 million will
be sourced from one or more entities that the Company is currently in discussions
with regarding permanent equity, including Sammons.

• Engineering, Procurement and Construction and Plant Operations: The Project will be
built, under supervision of IT as owner's engineer and, in turn, by a construction
firm that will require approximately 200 new construction related jobs on site. The
Project will be operated and maintained by a firm hired by the Company to manage
the ongoing delivery of power with locally trained and hired professionals from the
surrounding area.

• Community Relations; In addition to our request to be annexed by the Town of Gila
Bend, thereby making the Project a part of the local _property tax base, we are
contemplating a number of related items that could enhance the quality of life for Gila
Bend residents such as a water related recreational park. We are also contemplating
the initiation of a training program to assist local residents to qualify for operator jobs
at the Project.

The above is a brief summary of our current activities regarding the Project's ongoing
development. We look forward to further working with_you and the Town of Gila Bend
regarding mutually beneficial ways of worldng together on the Project.

Sincerely,
PoWERD5 VELOPMENT ENTERPRISES, INC

Q " ./ 4, l<>(§l'i41n! 04

Robert A. Innamorati
President



NOTICE OF A PUBLIC MEETING

GILA BEND TOWN COUNCIL
October 12,1999; 6:00 p.m.

Council Chambers, 644 West Pima Street
AMENDED AGENDA

CALL TO ORDER

II. ROLL CALL
A.
B.
c.
D.

Mayor Chuck Turner
Vice-Moyor Fred Hull
Council Member Bill Henry
Council Member Steve Holt

E.
F.
G .

Council Member Christopher Riggs
Council Member Richard Stuori
Council Member James "Bud" Turner

Ill. WORK SESSION - Airport Improvements:
A. Airport Runway Extension Project and Change Orders #2 and #3 relating

to taxiway lighting and the preparation of on airfield pavement preservation
program, Ron Schreier, Gonnet/Fleming (BLUE)
Airport Fuel Tank Project, Ed Turski, EnecoTech (YELLOW)
Industrial Power generating plant proposal (PlnK)
Steve Bernard proposal for Well #4 (GREEN)
Petition from residents and owners of property on Porter Avenue to change
the name back to Porter Drive (BUFF)
Council Retreat (PEACH)

B.

C .

D.

E.

RECESS UNTIL 7 PM

IV, CONSENT AGENDA (GH items subject to approval by o single motion; any Council
member may require any of these items to be voted on separately)
A. Approval of the September 23, 1999, meeting minutes (WHITE)
B. Approval of the Ambulance Operational/Stofting Agreement with Rural

Metro (BLUE)
Appointments to till the expired terms at Steve Drinkutb, Dole Bircbtield,
and John Laird on the Gila Bend Historical Preservation Commission (PINK)
Resolution 99-15, amending the Town F/Y 2000 Fee Schedule (GREEN)

BUSINESS
A. PUBLIC HEARING: Consideration and possible action to approve the Five

Year Community Development Consolidated Plan (YELLOW)
l . PUBLIC HEARING
2. Action to approve 5 year consolidated plan
Consideration and possible action on Ordinance 99-14, amending
Ordinance 99-12 Section 6, effective date of tax increase and declaring an
emergency (PEACH)

VI. ACCOUNTS PAYABLE _ Ratify accounts payable for 'the amount of S131,125.54

3/9/98-4:28 PM

I.

C.

D.

B.

F.



VH. YEAR~TO-DATE BUDGET REPORT (for informofion only - no action required)

VIII. CALL TO THE PUBLIC (At this point any citizen may speck about any sublect not
listed on the agenda when recognized; Council members, however, may not
discuss these subfects because they are not specifically listed on the agenda).

IX. REPORTS BY OFFICERS
A. Council Member reports
B. STG19 reports

EXECUTIVE SESSION: Consideration and possible orion To move into Executive
Session pursuant to ARS 38-431 .03 (A) legal advice regarding annexations

'-".
\
1

,fI
I .

I i *-F r*
- it

I F

XI. ADJOURN<tMENT

Car! Stepi oni,/Deputy Town Clerk
10/7/99 .

Date posted:
/I // I

I
/

ACCESSIBILITY FOR ALL PERSONS WITH DISABILITIES WILL BE PROVIDED UPON REQLJEST. PLEASE
TELEPHONE YOUR ACCOMMODATION REQUEST (683-2255 OR I-800-367~8939 ADD ARIZONA
RELAY SERVICE) 72 HOURS IN ADVANCE IP YOU NEED A SIGN LANGUAGE INTERPRETER OR
ALTERNATE MATERIALS FOR A VISUAL OR HEARING IMPAIRMENT.

3/9/98-4:28 PM

X.
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Power firms plan plant in Gila Bend

By Max Jarman
The Arizona Republic
Oct. 15, 1999

Power Development Enterprises of Dallas and Industrial Power
Technology of Santa Rosa, Calif, have announced plans to build a $400
million gas-frred power plant near Gila Bend.

The plant is proposed for a site 70 miles southwest of Phoenix that is
scheduled to be annexed next month into Gila Bend.

About 200 jobs will be created during the plant's estimated two-year
construction, and more than 30 permanent positions will be available
once it is operational.

"This project advances the interests of the town of Gila Bend," Mayor
Chuck Turner said, "It should move forward rapidly."

Bob Innamorati, president of Power Development Enterprises, said
construction is scheduled to begin at the site, six miles north of Gila
Bend, by late 2001 with completion set for early 2004. He said the
2,000-acre site was selected because of its proximity to a natural
pipeline and the Palo Verde Nuclear Generating Station switch yard, 27
miles to the north. By connecting with the switch yard, power from the
Gila Bend plant will How onto the Western powergrid, which
distributes electricity to a 14-state region. The availability of water and
the fact that the area is under no Environmental Protection Agency
emissions restrictions contributed to the decision to locate near Gila
Bend, Innamorati said.

"The community also has been very receptive to our plans," he added.

The plant will use about 5,000 acre-feet of water per year and emit
about 250 toms of ozone-forming nitrogen o>dde. The emissions are
significantly less than those produced at older gas-fired plants and
traditional coal facilities.

Known as the Gila Bend Generating Station, the facility would be a

. c>t"' 10/19/1999 2:32 PM



It's the seventh such facility to be announced in Arizona during
the past year and reflects an emerging competitive electric industry
where newer, more efficient plants will have a competitive edge.

merchant plant selling power to wholesale customers instead offend

US€I'S.

Combined cycle plants, such as the one proposed for Gila Bend, use
natural-gas turbines and steam generators to produce electricity 30 to
40 percent more efficiently than traditional coal plants.

SS$

Max Jarman can be reached at (602) 444-7351 or at
max.iarman@pni.c0m.

Back to Top IBusinessMain I Stock Quotes
Arizona Business Gazette I Investing IAP Business

Cars IComputing

News|Sports|Entertainment
Classified IArizona Central Main

Copvright 1999,Arizona Central
Search The Republic's ArchivesI Subscribe to The Republic

Contact us
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Radyne wins big oontrad

Allied W aste Indusmles Inc.
said Ir win hold a special I
shareholders meeting on Nov. VS
to vote on ho stock proposals,

Shareholders in the Scottsdale-
based company will be asked to
:Lppmve the issuance of  addi-
tional shares of common stock in
crmjuncrinn with the conversion
of the company's scrrjor oonven-
idle preferred stock and to
increase the maximum number of f
shams of stock coved under its
stock incentive plan.

Tbe meeting will be held Ar 9 I
sum. at the company'x head-
quarters. 15880 N. Greenway-
Hayden Loop,Suibe 100, Scotts-
dale.

Radync ComSuc8m has been
awarded a contract for more than
SO mi l l ion by l i  Corp.  to pro-
vide satellite communications
equipment Fm a network in india.

Phoenix-based Rsdyne Com-
Sneam wil l supply frequency
c o n v e n t and digital saic ll i¢¢
modems for two-way telephone,
Ana; and video appiicalions.

iTs, based in Bangalore, India,
provides products and services in
corporations for their corporate
networks and to telecommunica-
l ion service providers  and ln-
!¢met service providers for public
Dc!wol'k inft'25tml:iu!'¢.

Acquisit ion closes

Special meeting slated

Pure Bros .  inc .  s aid  i t  has
closed the acquisition of Wabash
Foods LLC. maker of Taro Skins
and other snacks formerly under
the Keebler umbrella.

The Goodypanbased company
paid Pate Foucls Corp. 4.4 mil-
l ion shares  of  common s tock
wrlh about $5.6 mil l ion, and a
wanna Lu purchase an additional
400,000 shares.

c<>mpama1tom v.n=Su»¢smntap0¢1=.1o
:l11miianewslWem1oAZ!rlc.cn1I\he
BlmifnsadeM¢a((M2]444-8142.fBlus
at (603 444-4489 or send e-md! to
l"Pb'29rI\i-¢om,

1t\¢l°lnzonB Fnauubilc
Power DevelopmeNt Enter

pr izes of  Dallas  and lndusuial
Power Technology of Sangs
Rosa, Calif have announced
p lans  to bu i ld  a $400 mi l i iun
gas~En:d power plan: near Gila

Power fins plan
plant 'm Gila Bend
By Max Jarman

T he plant  is  proposed f or  a
sire 70 miles southwest\ of '
Phoenix Thai is scheduled to be
annexed next  month into G i la

About 200 jobs wil l be
created during the plant's esti-
mated two-year construction.
an d  m ar :  t h an  3 0  p m n an em
positions will be available once
it is operational

YZK the theme of comes

The Scottsdale-Snuth YMCA will yuk it
up over the potential problems of YAK in n
dlcmcd comedy night, dxnncr and silent
auction on Oct. 29

"Thursday s markets summary

luwcd by Florinda and Tuna
The cost to maintain a r¢gu-

lar checking account nvcmgcs
about S176 in Arizona. US
PIRG estimates, compared with
S217 nationally, How¢ver, Ari-
zonans pay the highest average

q»llln»4*»»¢n1sa I MI

making jokes is a time-honored way
w ease sense moments. Now iris
also a way raise money for chari-

. This project advances the
interests  of  the town of  G i la
Bend," Mayor Chuck Turner
said.  "h should move f orward
rapidly

Bob lnnamorani, prts idcn!  of
Power Development Enterprises
said constructions is scheduled ro
begin at the site, six miles north
of  Gila Bent by \8l¢ 2001 with
complet ion set for  ear ly 2004
He said the ".000»acrc site was
selected because Rf its proximity
to a natural  p ipel ine and the
Palo Verde Nuclear Generating
Station switch yard 27 miles to
the nor th.  By connec t ing wi th
the switch yard, pnwcr from the

said David Ponder, USPIRG
campaign director in Tempe

Banks continue in make
more money and charge com
xumefs more m garn access lo
their money he said. "And
banks are charging new fees

Pleavc' set

as94544 .4¢

l`hc lhemc will include a YZK bunker
for a dry run at surviving the end of  the
world, And if  laughing, at the decline am
fail of  civilization isn'c bad enough, the
event will incluclc a YAK sing~along, Len
comedian Sean Hay is the emcee and ch
doomsayer. He will he assisted by a cast
several

canals,

mf
4
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Gila Bend Generation Station

Fact Sheet

Project Description: 750 no:-:gawatt gas-fired combined cycle electric power generation
facility with a projected operating life of 40 scars.

Site Location' The facility will be situated on an approximate 2,000-acre parcel of land
six miles West Northwest of the existing Gila Bend Town boundaw and
anticipated to be annexed into the Town of Gila Bend in the near future.

Power
Transmission: Transmission line from the Site heading North to Palo Verde Nuclear

Station Switchyard, approximately 20 miles point-to-point.

Fuel Source: Natural gas being taken from the El Paso Energy pipeline, approximately
20 miles North of the Site.

Environmental
Considerations: All emissions, air, water, and noise, will conform to and meet United

States Environmental Protection Agencv highest standards. With respect
to water discharge the facility will be zero discharge accomplished
through the usage of evaporative ponds.

Permitting: Under the direction of  the Arizona Department of  Env ironmental
Quality.

Water consumption: Approximately 10,000 acre-feet per year and within the guidelines
established by the Arizona Department oflWater Resources.

Timing: Construction is scheduled for early 2001 and commercial operations for
early 2003 .

Local and Regional
Economic Benefits: Additional local and state tax revenues; ripple effect on local economy;

cheaper, more reliable power for the region and Arizona; attraction of
industry to the Gila Bend area to buy power directly.

Job Opportunities: Approximately 150 ro 200 construction jobs over the two~vear build out
of the Project and approximately 30 permanent plant operation jobs upon
its commercial operation,

Contacts: POWERDEHELOPA1E.>»TE.vrER1>R1sEs. INC.
5949 Sherry Lane, Suite 1880, Dallas, Texas 75225
Robert A. Innamorati, President (2 14) 210-5020
Pete Wright, Managing Director (214) 210-5072



Gila Bend Power Partners. L.L.C.

Pawn Pxrunus. L L

NEWSLETtER SUMMER 2000

GILA BEND POWER PARTNERS TO BUILD PQWER PLANT NEAR GILA BEND

Gila Bend Power Partners, L.L.C., a joint venture comprised of Salmons Enterprises, Inc., Dallas, Texas,
PowerDevelopment Enterprises, L.P., Dallas, Texas, and Industrial Power Technology, Santa Rosa,
California, has committed to build an approximately 800 megawatt gas-tired electric power plant
approximately 7 miles northwest of Gila Bend. Construction on this new "merchant" electric power plant
will commence in the First Quarter of 2001 with operations scheduled for early 2003 .

\
Merchant power plants such as the new Gila Bend facility are being made possible by the deregulation of
the electric power business on a national and on a state-by-state basis. State deregulation will soon allow
consumers, including Arizona consumers, freedom of choice at the residential level of consumption. Over
the coming years deregulation should benefit all consumers by promoting competition and thereby
lowering prices at the retail level. Additional benefits of this new facility to the Town of Gila Bend will
include temporary construction and permanent plant operation jobs, more taxes for schools, emergency
services, libraries, roads and other Town needs, as well as overall economic development of the area
surrounding Gila Bend.

Who are the companies involved?
Sammons Enterprises. Inc., based in Dallas, Texas, has over $7.0 billion in assets and $1 .7 billion
in net worth and is ranked as the 76th largest privately-held company in the United States with
interests in 11 operating subsidiaries, including businesses in such diverse areas insurance, travel,
bottled water and mortgage banking.
PowerDevelopment Enterprises, L.P., based in Dallas, Texas is a company recently formed to
develop merchant power opportunities in the United States as a result of recent deregulation of the
electric power industry. The principals of PDE, L.P. have extensive backgrounds in development
and financing of electric power projects.
Industrial Power Technology, based in Santa Rosa, California, is a global engineering firm with
comprehensive experience in the design and construction of electric power plants.

• How will the new Gila Bend Generation Station a/wet the natural environment?
There will be no aspect of the plant that will upset the environment including site specific areas of
concern such as air, water, noise and local site conditions. Power transmission and gas
transmission lines will be built along existing utility corridors north of the Town
Will the plant negatively impact the local air quality?
No, the plant will utilize advanced pollution control equipment that will be approved by Maricopa
County before an air permit is issued. This will result in emissions that are below Best Available
Control Technology standards
Will the plant discharge any waste into the groundwater?
No, the plant is technically known as a "Zero Discharge Facility" which means cooling water used
at the plant will be collected into double lined evaporative ponds for evaporation. These



evaporation ponds will be approved by Arizona Department of Enviromnental Quality before
receiving their permits for operation.
Will the plant be noisy?
No, studies show the noise level at the nearest residence to be below all federal noise guidelines.
Will groundwater pumping in this area hurt other local farmers?
No, the plant will be taking water form the Citrus Valley Aquifer, a naturally replenishing basin
that has been in substantial disuse since the early l980's. An independent hydrogeologist has
determined that any nearby irrigation wells will not be affected by any draw downs from the plant.

What are the direct economic benefits to the local economy?
During construction of the new Station the peak workforce deployment will be approximately 300
to 400 jobs in the local area with an estimated $15 to $20 million workforce payroll during that
period. Permanent employment will be approximately 30 jobs directly associated with the plant
and approximately 75 to 100 related new jobs in the area. Local purchases associated with the
Station should be an annual $2 to $3 million over the project's life estimated at 30 to 40 years.

The Project will contribute to the local IS through property tax contributions estimated currently
at several millions of dollars per year average over the life of the project. At a state and federal
level the facility will pay an estimated several hundred millions of dollars of taxes over its useful
life.

• What is the timing for the Project?
Targeted commencement of construction is scheduled for First Quarter of 2001 with commercial
operations of the Station targeted at first Quarter of 2003. We plan on making a presentation on
timing and other areas of interest at the second Tuesday of September, Town Hall meeting, or
September 12, 2000, at 6:00 PM. We hope to see you there.

Contact:
PowerDevelopment Enterprises, L.P.
5949 Sherry Lane, Suite 1880
Dallas, Texas 75225
(P) (214) 210-5080
(F) (214) 210-5079

5949 Sherry Lane, Suite 1880
Dallas, Texas 75225

Resident
Gila Bend, Arizona 85337



6 - Gila Bend, Arizona SUN Thursday August I7* 2000

Town Manager
Gail Stephani

Power and Water

water s
water.

GILA BEND POWER PARTNERS
This is a power plant develolp-

went group t 1at is proposing me
construction of a new power plant at
the northwest quadrant of Citrus
Valley Road and Watermelon Road.
They had been planning to meet
with the Town Council on Tuesday,
August 22, 2000, at 7 PM the Town

that meeting has been
DATE:' '\

September 12, 2000
TIME: RPM

LOCATION: Town Hall

Council, but
postponed until: Tuesday,

PM, the Council will be meeting
with Dr. Brent Cluff, of Clean Water
Products, and with his engineer to
discuss installing a reverse osmosis

stem for treating the Town's
here systems produce very

high quality water, but they also
throw off about 25% of the water
they process as waste water. That
waste Water contains higher concen-
trations of minerals and other chemi-
cals that are undesirable and can be

problem for the ground water. It
need to be contained in a e
evaporation pond, which would
cleaned every so often to remove the
chemical residue, or it might possi-
bly be put to some beneficial use. It
appears that this type of process
may be more costly than other alter-
natives,

far

WWE!
watermelon Road to

Tuesda August
CouncilYwill meet with

systems, and he
treatment plant that

system
an was

to provide the Town with drinking

That meeting will include an
open discussion of the construction
o the power plant and its impact on
the area. Please plan to attend. GB
Power Partners will be providing
refreshments and they want every-
one to feel welcome.

This new power plant will §@"°
erase 800 megawatts o energy w Mich
will be carried from the pant on

transmission lines along
. join the lines

that will be installed to serve the
other reposed power plant at Stout
and Vlatermelon Roads.

The Town is pleased that Gila
Bend Power Partners have selected
Gila Bend for the location of their
new project, and we look forward to
hearing community comments about
the proposal at the September 12th
meeting.

WATER TREATMENT
REVERSE OSMOSIS

The good news here is that the
Town recently received more than
half a million dollars to build a new
plant to remove the fluoride from
our water. The bad news is that the
operating costs for the new treat-
ment plant are going to make our
water more expensive. lust how ex-
pensive is a subject that will be
discussed at the two next Council
meetings with water treatment plain
experts.. ` , .

On Tuesday, August 22, at 7

although it does have the
benefit of providing cleaner water
than just about any other process.

WAFER TREATMENT ACTI-
VATED ALUMINA

On , 29 at 7:00
g the Dr.
red Rube] of Rubel Engineering.

Mr. Ruben has an office in Tucson
and he is the author of "Removal of
Excess Fluoride from Drinking Wa-
ter," a document published by the
United Slates Environment at Protec-
tion Agency Office of Water S"1>31y.
Dr. Ru l is an expert in the fie of
activated alumina water treatment

designed the water
tie Town owns

at the corner of Stout Street and St.
Louis, where the two large water
tanks are located. That s was
built many ears ago used
to remove fluoride from the Town's
water when Well #4, which is loca-
ted next to the old plant, was used

water. That well was replaced by
Well #6 several years ago because.
Well #6 had coo er water with less
fluoride. well #4 is now only used

irrigation purposes. Dr. Rubel
speak about possibly'relocating

for
will
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-~ . g TOWN OF GILA BEND
'UIQ 9<feant 06 Q4n130na

August 29, 2000

Thom Shelton, Development Manager
Industrial Power Technology
2227 Capricorn Way, Suite lot
Santa Rosa, California 95407

Dear Mr. Shelton:

Thank you for your August 24'*' letter regarding the zoning process suitable for reviewing the
proposed Gila River Power Partners, L.L.C. 800 megawatt power generating plant. Shave
discussed your letter with the Town Attorney, la/k. Steve McClure, and we are in agreement that a
single conditional use permit would be appropriate for both the proposed power plant and the
transmission line.

I understand that la/k. Bergdale has our conditional use penni application materials and I am
confident that the filing that he will prepare will be of excellent quality. I look forward to
working with your team on this exciting project for the Town of Gila Bend. We all are anxious to
help complete the zoning penni processing that we have begun in the near filature so that your
project will be able to move forward as expeditiously as possible.

I

Please let me know if I can be of any other assistance.

Yours very we
\

. .»L

Carl J SUP
Town M

cc: Karen Peters, Squire, Sanders & Dempsey
Steve McClure, Town Attorney

F:\alI\Con'\shehon,wpd

P.O. Box A, 644 w. Pima St. Gila Bend, Arizona 85337-0019 (602) 683-2255 or Phoenix line (602) 256-6509



TOWN OF GILA BEND
919 °3$Qant 06 Q4/u30na

August 29, 2000

To Whom it May Concern:

This letter is in support of the Gila Bend Power Partners proposed 800 megawatt generating plant
in Gila Bend. The Gila River merchant power plant project will benefit the community of Gila
Bend greatly. Please be assured that as the Vice-Mayor of the Town of Gila Bend. I firmly
believe that this plant will bring significant tax dollars to our community and provide needed
electrical energy for the Metropolitan area and other parts of the Southwest.

The proposed plant site has been selected carefully and offers minimal disruptions to the
surrounding environment and local communities. It appears as though you have taken care to
site the plant in a location that offers the least visual impact to area residents, and relates well to
the powergrid in this area.

4
I

Fred Hull
Vice-Mayor

s' 1 ,lncere y f /

//4

P.O. Box A, 644 w. Pima St. Gila Bend, Arizona 85337-0019 (602) 683-2255 or Phoenix fine (602) 256-6509



TOWN oF GILA BEND
'Ula meant 06 u4/ni30na

August 29, 2000

To Whom it May Concern:

Gila River Power Partners, L.L.C. has plans for a power plant immediately north of the Gila
Bend area. The overplant project is expected to bring significant economic benefit to the Gila
Bend area, and the Town Council (of which I am a member) and Mayor have welcomed the
Pfoj et.

As a Councilman and as a business owner in Gila Bend, wanted to advise of my support for this
proposed 800 megawatt power generating plant.

I commend Gila Bend Power Partners in their efforts taken to this point.

fl*

/' /
Sincerely,

Steve Holt
Councilman

4»

P.O. Box A, 644 w. Pima st. Gila Bend, Arizona 85337-0019 (602) 683-2255 or Phoenix line (602) 256-6509
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Augusl pa, 2000

Mr. Dennis E. Eyre, Executive Director
Western Systems Coordinating Couneil
University of Utah Research Park
540 Arleen Drive, Suite 20a
Salt Lake any, UT 84108-1288

Industrial Power Technology - Application for Affiliate Membership
in Western Systems Coordinating Council

Dear Mr. Eyre,

Industrial power Technology (IT) would like to apply for an affiliate membership in the
WSCC. leT is managing the development of a 845 mW natural gas fired, combined cycle
power plant in the Town of Gila Bend. The combined cycle project will utilize a GE Frame
7 FA combustion turbine generators. 3 HRS Gs and a 335 mW steam turbine generator.
The Project is one of the interconnectors in the Hassayampa Switchyard, at the Palo
Verde Nuclear Generating Seaton, the plant output will be delivered via express 500kV
transmission line. Natural gas fuel will be supplied from the El Paso Natural Gas pipeline,
some 16 miles from the project site.

The Project Management will sign the WSCC Reliability Management Agreement to
assure compliance with WSCC Reliability Management Systems (RMS) criteria.

The facility is currently in the permitting stages with the Arizona Department of
Corporations. Arizona Department of Environmental Quality, Aquifer Protection Division,
Marcopa County Environmental Servces Department, Air Ouaty Division, Bureau at
Land Management and others. The Notice to Proceed with construction will be given in
the 2"° quarter of 2001, with commercial operation occurring in the second quarter of 2003.

If you need additional information. please contact me at (707) 528-8900.

Sincerely,

M DQ 5 n

Robert C. Walther, PE
President

RCW:crz
147100
Eno: WSCC application

|.. -. ,» ..

s.u8 101 ¢ Santa Rosa, CA 95407 l TEL 707/528-8900 I FAX 707/528-89012227 Capricorn Way

RE'
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i1 Systems Coordinating Council

APPLICATION FOR wscc.m1zmBEnsHrr

1. Organization Name: INDUSTRIAL powsx 'rBcHnoLocy..

Address: 2227 CJHPRICDRN WAY. #101 SANTA ROSA, CA 95407

Telephone No. 707-528-8900

II. Name ofContaetPason ROBERT c. t4AL'1'H2R. PE

Telephone No. 707~528-8900 1

Fax No. 707--28-8901

E.1~/wx Address RCWALTHER@AOL . com

Incorporated Yes x No

Organization Classification

Year Organization Formed 1983

Electdc System

Electric System Organization Composed of
a Group ofE1ecLricSystem Organizations

Independent Power Producer YES

Owner Yes x No ____

Operator Yes No _X

NOQualified Facility

Owner Yes ____ No

Operator Yes____ No

Independent Transmission Organization

Owner Yes No

Operator Yes No

Marketer (FERC approved)

Power Exchange .

Broker

ISO

Power Pool

NO

Q A
\§

m.

iv.

l II

e



State/pedaal Regulatory Agency

Otfhzr

V. Desc.r ipt ion_o_f` Organization (Manbexship if appropxiate) and Its Primary
Responsibilmes including its Dispatch Facility, Operations Munitions, and
Scheduling Capabilities.

AGENT FOR
WITH 750 my COMBINED CYCLE PLANT UNDER DEVELOPMENT IN GILA BEND |

DEVELOPER, OWNER AND OPERATOR OF INDEPENDENT POWER PROJECTS
AZ •

Principal Oticers and Titles'

ROBERT c. WALTHER» PE
PRESIDENT

VII. Briefly Describe why Your Organization is 'mtaested in WSCC Memo¢l$hip?
AS AGENT FOR THE DEVELOPING AND PERHITTING OF A 750 HW CDMBINED CYCLE
PLANT TO SUPPLY m'z~:1zcHAttT POWER TO THE SOUTHWEST THROUGH THE PALO VERDE
SWITCHYARD, WE WISH TO PARTICIPATE IN wscc ACTIVITIES WHICH APPLY TO
INDEPENDENT POWER PROJECTS AND MERCHANT POWER PLANTS •

VIII. Membership Application is for:

Full Member

Membership Category
Maj or TransmissionUtilities

Transmission Dependent Utilities
Independcn! Power Producaslhfarketcrs/Power Exchanges

4 Affiliate Member x

lx. Does your Organization meet the WSCC Meluuhersixip Rcguirements
(set forth `m the WSCC Agreement attached)'I

Yes x N o

If yes, explain how Ir meets each requirement.

AS AGENT POR THE OWNER WHO PLANS TO BUILD, own AND OPERATE A 750 MW
cotfaztnsn CYCLE PLANT IN GILA BEND, AZ-T0 DELIVER POWER TO HASSAYAMPA
SWITCHYARD, WE ARE PREPARED TO SIGN THE wscc RELIABILITY MANAGMNT
AGREEMENT TO ASSURE COMPLIANCE WITH wscc RELIABILITY MANAGEMENT
SYSTEMS (RMS) CRITERIA.

p
A

VI.

O
a

WI ll llllllll



4

4
I

Do you operate a Control Area Yes No X

If anew. Er is No, in whose Control Area do you operate?

ARIZONA PUBLIC SERVICE COr-IPANY

Jo. Attach map or one-liée diagram showing owned tranlsmissiorn facilities, Ky rating,
line owuaship,andthe power transfer capabilityof existing and future
transmission interconnections.

SEE MAP ATTACHED

Attach listing of existing and planned generation facilities,indicating genahtion
ownership, operating responsibility, in-saviee dates, and the MW capabilityo f
each unit and plant owned or operated.

GILA BEND POVER PROJECT OWNED AND OPERATED BY GILA BEND POWER PARTNER,
LLC TO BE IN' COMNIERCIAI. OPERATION MAY 1, 2003 WITH 750 MW luomuuu.)

The responses contained 'm this document and the attachments have been
reviewed by me and are correct and complete.

OFFICER OP ORGA1~NZATION

/Q
(Signahlre)

NAME ROBERT C. WALTHBR, PE 6/23 ./to

(Date)

TITLE PRESIDENT

m .
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